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in varicose vein 
complications... 
striking relief 


of signs and symptoms 


MY-B-DEN* 


Bischoff) 


DIVISION 


ulcers begin to heal!* 

pain and burning disappear’ 

pruritus subsides!+ 

edema, erythema, and tenderness decrease! 


Administration: MY-B-DEN may be administered 
in the office, hospital or home, 1 cc. (20 mg. or 
100 mg.) intramuscularly three times weekly or as 
needed. The site of injection is the upper 

outer quadrant of the buttock. 


Supplied: Sustained-Action MY-B-DEN (in gelatine 
solution): 10 cc. vials in two strengths, 20 mg. per cc. 
and 100 mg. per cc. adenosine-5-monophosphate 

as the sodium salt. 


Also available: my-B-DEN (NOT Sustained-Action) 
in ampules and sublingual tablets. 


References: (1) Lawrence, E. D.; Doktor, D., and Sall, J.: 
Angiology 2:405, 1951. (2) Rottino, A.; Boller, R., and Pratt, 
G. H.: Angiology 1:194, 1950. (3) Boller, R.; Rottino, A., 
and Pratt, G. H.: Angiology 3:260, 1952. (4) Pratt, G. H.: 
Surg. Clin. North America 33 :1229, 1953. 
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Is your postoperative infection rate as low as this? 


plus 3% hexachlorophene) 


Starnes INC. 


New York 18, N. Y. 


Windsor, Ont. 


1.2 per cent infections among 6242 cases.’ 
0.9 per cent infections among 561 cases.” 
0.6 per cent infections among 1211 cases.* 
0.7 per cent infections among 296 cases.* 


These results were obtained when ~4isoHex was 
used routinely as a surgical “pre-op hand scrub. 
No other scrub or wash has a proved record of 
clinical results in thousands of cases. pHisoHex is 
superior to all other scrubbing agents.?-!? 


References: 1. Bowers, R. F., in discussion of Price, P. B.: Ann. Surg., 
134:476, Sept., 1951. 2. Freeman, B. S.; and Young, T. K., Jr.: Arch. 
Surg., 61 1145, Dec., 1950. 3. Hopper, S. H.: Bull. Am. "Soc. Hosp. 
Pharmacists, 10:202, May-June, 1953. 4. Hopper, S. H.; Beck, A. V. R.; 
and Wood, K. M.: Bull. Am. Soc. Hosp. Pharmacists, 0 2199, May-June, 
1953. 5. Zintel, H. A.; Ellis, Helen; and Garcia, Martha: Paper read at 
the Clinical Congress of American College of Surgeons, Chicago, IIl., Oct. 
5-9, 1953. 6. Cleland, Hugh: Canad. Med. Assn. Jour., 66:462, May, 1952. 
7. Harrison, Elliott; and Cockcroft, W. H.: Canad. Med. Assn. Jour., 
66:110, Feb., 1952. 8. Shay, D. E.: Oral Surg., Oral Med. & Oral Path., 
4:355, Mar., 1951. 9. Dennis, E. W.: Unpublished data in the files of 
ge ee eye Research Institute. 10. Dull, J. A.; Zintel, H. A.; 
Ellis, H. L.; and Nichols, A.: Surg., Gynec. & Obst., 91 :100, July, 1950. 
11. Allers, Olga E.; Hubbell, J. P., Jr.; and Buck, Ann S.: Am. Jour. 
Obst. & Gynec., 60 431, Aug., 1950. 12. Canzonetti, A. J.; and Dalley, 
M. M.: Ann. Surg., 135 :228, Feb., 1952. 
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DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 
SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 
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plus twice as many calories 
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cal course, diagnosis ard technic of operation for the cure of 
congenital aganglionic megacolon. Two illustrative case re- 
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A case of hereditary adenosis of the gastrointestinal tract asso- 
ciated with distinctive melanin spots on the lip, buccal mucosa 
and digits has been added to the number already reported. 


Segmental Resection for Tuberculosis. Analysis of 
Fifty Consecutive Cases . . . . .. . 32 
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Fifty consecutive cases of segmental resection for pulmonary 
tuberculosis have been reviewed and analyzed. There were no 
deaths. Necessary preoperative studies, operative technic and 
postoperative care are discussed. The conclusion drawn is that 
segmental resection is a valuable procedure in selected cases. 


Cancer of the Breast 
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The author gives his reasons for use of certain surgical treat- 
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THERAPY 
IN sHocK Albumin/cutter 


IN SHOCK THERAPY following trauma, hemorrhage or burns, 
Albumin maintains osmotic pressure in the blood. The injec- 
tion of concentrated Albumin results in a greater increase in 
plasma volume than can be accounted for by the volume of 
solution injected. An intravenous infusion of 50 cc. of 25% 
Albumin may be expected to pull 175 cc. of fluid (314 times its 
volume) into the circulatory system within 15 minutes. It would 
require 250 cc. of plasma to obtain the same therapeutic effect. 


And Albumin/Cutter 
e is heat treated against hepatitis virus The fast-acting, hepatitis-free- 
e is liquid, salt-poor, ready for immediate use ae an blood fraction = 


@ requires no typing, grouping or cross-match- 
ing of blood before using 

e is available in 50 cc. kits (complete with 
administration set) and in 20 cc. vials 


Cerebral Edema\ 
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other reasons to be sure Albumin/Cutter is readily available: 
(“Citrhosis Burns Nephrotic Syndrome Hypoproteinemia 
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FOR SELF-ADMINISTERED 
INHALATION ANALGESIA 


» and the 


Brand of trichloroethylene U.S.P. (Blue) 


“Duke: University Inhaler 


No. 3160 Model-M 


@ notably safe and effective 


“Trilene,” self administered with the “Duke” University Inhaler, under proper 


medical supervision, provides highly effective analgesia with a relatively wide 
margin of safety. 


@ convenient to use 


The “Duke” University Inhaler (Model-M) is specially designed for econ- 
omy, facility of handling, and ready control of vapor concentration. 


@ special advantages 


a Induction of analgesia is usually smooth and rapid with minimum or no loss 
. of consciousness. Patients treated on an ambulatory basis can usually leave 

the doctor’s office or hospital within 15 to 20 minutes. Inhalation is auto- 
. matically interrupted if unconsciousness occurs. 


“Trilene” alone is recommended only for analgesia, not for anesthesia nor for the induction of 
anesthesia. Epinephrine is contraindicated when “Trilene” is administered. 


“Trilene” is available in 300 cc. containers, 15 cc. tubes, and 6 cc. ampuls. 


Ayerst Laboratories « New York, N. Y. *« Montreal, Canada 


Ayerst Laboratories make “Trilene” available in the United States by arrangement with Imperial Chemical 
(Pharmaceuticals) Limited. 5556 
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CASE REPORTS 


Surgical Management of Unusual Anorectal Lesions 


JOHN R. STEEPER AND GEORGE H. EWELL 
Four unusual anorectal lesions are presented and discussed. 
Each was a special problem in treatment, and the surgical 


management illustrates some of the less commonly used 
methods of resection of the rectum. 


Neurilemmoma of the Sigmoid Colon, Associated 
with Diverticulitis As a Cause of Obstruction 


MELFORD B. JORGENSEN 


The author reports a most unusual condition, a case of 
neurilemmoma of the sigmoid colon associated with diverticu- 
litis causing obstruction. 


Intraperitoneal Perforation of Infected Urachal Cyst 


LT. COL. RALPH P. CAMPANALE 
AND CAPT. RONALD W. KRUMBACH 


A case is reported of an acute abdominal syndrome caused by 
the intraperitoneal perforation of an infected urachal cyst 
(rare in adults). 


Buschke-Loewenstein Tumors (Giant Condylomata 
Acuminata) 


WILLIAM DREYFUSS AND WILLIAM E. NEVILLE 


A case is presented of giant condylomata acuminata with 
extensive destruction of penile skin and expansion into one 
corpus cavernosum. Technic of operation is given and the 
pathology, nomenclature and treatment are discussed. 


An Unusual Urethral Fistula Site . 
A. ESTIN COMARR AND ERNEST BORS 


Two cases of unusual urethral fistula have been presented 
which were complications of bilateral removal of the ischium. 
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The Daniel Colostomy Clamp 


This versatile clamp has proved itself of value 
in single, double-barreled, Mikulicz and Devine 
colostomies, as well as in cecostomy and ileotomy. 
It is a distinct aid in early decompression of an 
obstructed bowel, minimizing or eliminating 
bowel distention, nausea, vomiting or ileus. Its use 
permits early ingestion of foods and fluid, as 


TECHNIC IN BRIEF 


Fig. I—Wound closed and 
dressed around terminal bowel, 
forming colostomy. Daniel clamp 


(A) placed between large clamp (B) and two Allis clamps (C). 
Fig. 2—Daniel clamp (A) in place; bowel edges separated, held by 


well as allows the patient freedom of movement 
with comfort and safety. The technic also pre- 
vents danger of bowel perforation, soiling of the 
wound by bowel contents, tearing of the bowel by 
accidental traction, and retraction of a short 
colostomy before firm adherence to the ab- 
dominal wall. 


Kelly forceps (D); original clamp (B) removed. Fig. 3—Size 28 


The Daniel clamp is made with the opening 
off center, which permits the straight portion to 
be applied to the distal end of a double-barreled 
colostomy, or, if the operator is afraid of leakage, 
to the proximal end. The clamp on the distal loop 
may be left in situ until the bowel sloughs. 


or 30 soft-nose mushroom cath- 
eter (E) being inserted into 
bowel lumen. Fig. 4—Head of 
catheter is just below locked 
clamp. Fig. 5—Mushroom cath- 
eter advanced into abdominal 
portion of bowel under pressure 
of enema water. 


STAINLESS STEEL 
Each $21.00 


In doing a cecostomy, a fold of the bowel is 
drawn through the wound and held with Allis 
clamps. Through an opening made with the 
cautery a catheter is inserted, then the clamp is 
tightened in place. The appendix may be re- 
moved by being included in the clamp. 


Instrument Makers To The Profession Since 1895 


330 SOUTH HONORE STREET 


CHICAGO 12, ILLINOIS 


Branches Now In 
DALLAS, TEXAS — HOUSTON, TEXAS — ROCHESTER (MINN.) — CHICAGO 
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Incomplete Cholecystogastric Fistula . 
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A unique case report of incomplete cholecystogastric fistula. 
This case has been shown to be a problem of diagnosis in _re- 
spect to gastrointestinal hemorrhage and gastric neoplasm. 
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PETER L. CARNESALE, OWEN E. MILLER 
AND EDWARD K. RATH 


Two cases of resection of the hip are described which resulted 
in strong and stable joints without further surgical inter- 
vention. The postoperative infection was the common factor 
in this result. 
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to support recovery, speed convalescence 


BRAND OF TETRACYCLINE WITH VITAMINS 


® 
* 
the leading broad-spectrum antibiotic, discovered by (Pfizer 


with water-soluble vitamins in combinations originated by Pfizer 


When treating patients with infections, experience has 
shown that “one must aim at maintaining the normal 
daily nutritional requirements, replacing previous 
depletions and current losses, and supplying whatever 
increased requirements may be related to the nature of 
the illness.”* This modern concept provides the means 
for “treating the ‘whole’ patient.”” 


Tetracyn-SF has already demonstrated full antibiotic 
effectiveness’ in comparative trials with Tetracyn® 
(brand of tetracycline) alone and, in the hands of 
thousands of physicians, has shown 

Superior Blood Levels 

Superior Toleration 

Superior Clinical Effectiveness | 


Two effective dosage forms for oral use: 


Terramycin-SF* (brand of oxytetracycline with vitamins) is also available. 


Tetracyn-SF and Terramycin-SF are formulated to provide 
the minimum daily dose of each antibiotic (1 Gm. of 
Tetracyn or Terramycin) plus the stress vitamin 

formula recommended by the National Research Council. 


1. Pollack, H., and Halpern, S. L.: Therapeutic Nutrition, 
Prepared in Collaboration with the Committee on Therapeutic 
Nutrition, Food and Nutrition Board, National R ch C il, 
Washington, D. C., 1952. 

2. Marti-Ibaiiez, F: Antibiotic Med. 1:247 (May) 1955. 

3. Dumas, K. J.; Carlozzi, M., and Wright, W. A.: Antibiotic 
Med. 1:296 (May) 1955. 


*Trademark for the vitamin-fortified antibiotics provided by Pfizer. 


Pfizer PFIZER LABORATORIES, Brooklyn 6, N. Y. 


Division, Chas. Pfizer & Co., Inc. 
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DISPOSABLE 


For ADVERTISING 
In PuBuications 


OrTHe 
AMERICAN MEDICAL 


*”’Probably no other office procedure except blood pressure determination 
in the adult gives as high a percentage of positive diagnostic information.” 
— Jl. La. St. Med. Soc., 106:356, Sept. ‘54. 
It is now a simple matter to prepare patients for proctoscopic or sigmoidoscopic 
examination during an office visit. The Fleet Enema Disposable Unit is superior in 
cleansing effect to a tap water or saline enema of one or two pints and less 
irritating thar. a soap suds enema. Thorough left colon catharsis, with minimal 
discomfort to the patient, is usually a matter of only four or five minutes. 
Each 41 fl. oz. disposable “squeeze bottle” contains, per 100 cc., 16 gm. 
sodium biphosphate and 6 gm. sodium phosphate ...an enema solution of 
Phospho-Soda (Fleet) ... gentle, prompt, thorough. 


“Phospho-Soda”, “Fleet” and “Fleet Enema” are registered trade-marks of C. B. Fleet Co., Inc. 


Cc. B. FLEET CO., INC.> LYNCHBURG, VA. 
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for preanesthetic medication 


Injectable Solution 


. .. decreases salivary, pharyngeal and respiratory secretions 
... “superior .. . to either atropine or scopolamine. . .’’! 
. . prolonged drying effect—lasts 3 to 5 hours 
.- minimum postoperative nausea and vomiting—no urinary 
distress 
. . for all age groups and all types of surgery 


Supplied: 


Multiple-dose Vials, 10 ml., each ml. containing 2 mg. Antrenyl bromide. 
1. Stephen, C. R.: Personal communication. 


_Antrenyl® bromide (oxyphenonium bromide CIBA) 


CIBA 


2/2117™ SUMMIT, N. 
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In making our I.V. solutions, we live with one disquieting 
gospel: Reasonable safeguards aren’t good enough. So we have 
people like this young lady run sterility controls on all finished 
I.V. loads. All this, you understand, takes place after full 
controlled sterilization. It’s simply a matter of doing away 
with the long shot—the 1,000-to-one chance that something 
happened. And it’s that way from start to finish. It 

pays in better therapy ... and a label you can trust. 
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ZOROC 


cast! 


Whether it’s splashes from daily 
bathing, profuse perspiration in 
humid climates, or repeated ex- 
posure to urine—ZOROC resin- 
fortified casts remain strong and 
dependable until final removal. 
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new intravenous 


| technique for radiographic 
delineation of the 
extrahepatic 

biliary system 


e For demonstration of common duct stones and residual duct stumps 
in the postcholecystectomy syndrome. 


e As a preoperative measure for visualization of suspected or unsus- 
pected calculi in the common duct. 


; e Asa complementary technique when oral contrast media fail to depict 
= a gallbladder or common duct. 


e Roentgenographic examination of the extrahepatic biliary system in 
children. 


e Visualization of the common bile duct for evidence of displacement or 
obstruction when a tumor is suspected near the porta hepatis. 


e For speedy radiographic study of the extrahepatic biliary system 
when a rapid diagnosis is essential. 
Cholografin is supplied in cartons of two 20-ml. ampuls, with two 1-ml. 
ampuls for sensitivity testing. 


1. Glenn, F., Evans, J., Hill, M., and McClenahan, J.: Ann. Surg. 140:600, 1954. 
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«Mark of Quality in 
INSTRUMENTS for the PROCTOLOGIST 


American Cystoscope Makers, Inc. are 
pioneers in the development of instru- 
ments of outstanding design that provide 
illuminated telescopic vision for procto- 
logic examination and surgery. The 
A.C.M.I. mark on these instruments and 
accessories is the physician’s assurance 
of expert professional design, highest 
quality materials, and skilled workman- 
ship of the most meticulous precision. 


See these outstanding instruments at your dealers 
or write for information. 


FREDERICK J. WALLACE, President 


1241 LAFAYETTE AVENUE NEW 59, N.Y. 
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frankfeldt frankfeldt Snare 
: turell Electric sigmoidal Resector 
Turell Bas'¢ Set 
turell specialists FoRcEPS 
Tumor Grasping Forceps 
qurell TUMOF Grasping Forceps 
turell alligator Forceps 
proctoscoPe qurell angulated alligator Forceps 
ac pakelite proctoscoPe Toren Rotating Rectal | 
Yeomans Rotating rectal Biopsy Forceps 
ELECTRODES specuLum 
Electro es 
CAR yER 
Electrodes Cotton carriet 
Cale 


For rapid practical sterilization 
of the gastrointestinal tract in 
24 to 48 hours—the advantages 
of Neobacin Tablets are: 


e Effectively destroys clostridia, 
diphtheroids and gram-positive 
and gram-negative cocci and 
bacilli. 


e No significant absorption from 
gastrointestinal tract—free from 
systemic reaction. 


e Lower incidence of peritonitis and other 
postoperative complications. Staphylococcus 
and proteus enteritis have not been observed. 


e Extremely low toxicity, even with 
high dosages. 


Neobacin” 


_ OINTMENT 
for infected dermatoses 


20 


eobacin 


NEOMYCIN-BACITRACIN TABLETS 


REED & CARNRICK 


JERSEY CITY 6. N.J. 


DOSAGE: 


Adults—Four tablets 
four to six times a day. 


Infants—One tablet 
four times a day. 


SUPPLIED: 


Tablets, each containing 
25 mg. neomycin and 2,500 units 
bacitracin, in bottles of 30. 
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smooth anesthesia with every uue SU sodium 


ultrashort-acting intravenous anesthetic 


sole anesthetic agent: smooth, rapid induction; recovery usually without 
‘ nausea, vomiting or excitement 
induction agent for inhalation anesthesia: smooth induction; uneventful tranfer to 
cyclopropane or to ether 
combined with inhalation anesthesia: level of anesthesia quickly and easily varied 
combined with spinal or regional anesthesia: no interruption because of excitement during 
supplementation 


Detailed information on SURITAL sodium (thiamylal sodium, Parke-Davis) is available on request. 
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New Table/ 
Important Advance/ 


table top can NOW 


be lowered to 
M 


For convenient approach to the operative site— 
throughout the posturing category. 
Write Dept. SB 4 for complete catolog 
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improve results in biliary tract surgery 


BILIARY 


FLU SH* 


preoperatively “...a useful program ...to purge the bile duct 
of debris by physiologic means.”! 


“...to wash existing liver stones down...where they will be 
accessible at the first operation.””! 


and in choledocholithiasis, “...advised...before resorting to 
surgery....”? if complete obstruction is not present. 


postoperatively “...aids in removal of inspissated material 
and combats infection... [by] true hydrocholeresis —a marked 
increase both in volume and fluidity of the bile.’ 


“,..when choledochostomy has not been done, the three-day 


flush regimen is recommended to follow every cholecystec- 
tomy.’ 


*,.. remaining common duct stones have been successfully dis- 
lodged in at least 80% of the cases.” 


DECHOLIN 


with Belladonna 


(dehydrocholic acid and belladonna, Ames) 


“therapeutic bile” PLUS spasmolysis 


Each tablet of Decholin/Belladonna contains Decholin 3% gr., and extract 
of belladonna % gr. (equivalent to tincture of belladonna, 7 minims). 


References: (1) Rosser, J. H., and McCall, R. A.: U.S. Armed Forces M. J. 5:658, 
1954. (2) Kantor, J. L., and Kasich, A. M.: Handbook of Digestive Diseases, ed. 2, 
St. Louis, The C. V. Mosby Company, 1949, p. 502. (3) Schwimmer, D.; Boyd, L. J., 
and Rubin, S. H.: Bull. New York M. Coll. 16:102, 1953. (4) Best, R. R.; Rasmussen, 
J. A., and Wilson, C. E.: A.M.A. Arch. Surg. 67:839, 1953. 


*Complete information on the Three-Day Biliary Flush available from 
your Ames Professional Service Representative — or write to Medical 
Service Department. 


AMES 


COMPANY, INC + ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 
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On the Benefits of 


Rauwiloid 


(the alseroxylon fraction of India-Grown Rauwolfia Serpentina, Benth.) 


for the 


TRANQUILIZING 


Rauwiloid produces a tranquilizing effect uncomplicated by 


dizziness and accompanied by improvement in quality and 
duration of natural nocturnal sleep. This tranquilizing action 


begins in a few hours and reaches its peak in a few days. 


SEDATIVE BUT NOT SOMNOLESCENT 


A feeling of well-being is induced within 24 to 48 hours. 
Geriatric patients become less cantankerous; younger patients 
are better able to cope with the stress of daily living—without 
significant effect on alertness or productive capacity for work. 


BRADYCROTIC 
If tachycardia is present slowing of the pulse is noted 


Hypertensive 


after 


two or three days on Rauwiloid. This is especially appreciated 
when cardiac consciousness is part of the clinical picture. 


These actions of Rauwiloid are of definite benefit in every grade of 
hypertension ; the more so since Rauwiloid is particularly suited for 
long-term chronic administration, and is virtually free from side 

actions and allergenic toxicity. The beneficial influence of Rauwi- 
loid bolsters the hypotensive action of potent drugs, making them 
effective in lower dosage and greatly reducing their undesirable 


side actions. 


DOSAGE: 
After full 

Rauwiloid is a mixture of therapeutically de- 

sirable alkaloids, the alseroxylon fraction, ex- 

tracted by an exclusive Riker process, and only 

from roots of Rauwolfia serpentina, Benth., 

grown in India. Besides reserpine, Rauwiloid 

contains other active aikaloids, for example, 


rescinnamine. 
WHAT THE the most easily identifiable ef- 
J fects of the drug.” 
INVESTIGATORS SAY: Finnerty, Jr: Am. J. 
Med. 17:629 (Nov.) 1954. 


“The symptomatic improve- 


ment, particularly the relief of ‘ . . [Rauwiloid] produces cer- 


headache, [the induced] brady- 
cardia, sounder sleep, weight 
gain and relief of anxiety ... 
was so consistent and frequently 
so dramatic that it must be 
mentioned. We agree with 
Wilkins that these symptomatic 
benefits are quite real and are 


tain desirable effects such as 
mild sedation without somno- 
lence and a general sense of well- 
Livesay, 


W.R., et al.: J.A.M.A. 
155:1027 (J 


uly 17) 1954. 
2 - more than 70% of the 


patients said, unasked, that they 
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two 2mg. tablets at bedtime. 
effect, 


one tablet usually suffices. 


LABORATORIES, INC., vos ancetes, cau. 


felt better . . . ‘I sleep better,’ ‘I 
am less jittery’ and ‘I feel good’ 
were often heard.” 
Lipsett, M.B., et al.: California 
Med. 81:412 (Dec.) 1954. 


“Its [Rauwiloid’s] relaxing ac- 
tion may be responsible in part 
for the marked symptomatic re- 
lief it affords, especially in anx- 
ious, neurotic, hypertensive 
patients.” 

Wilkins, R.W.: Mississippi 

Doctor 30:359 (Apr.) 1953. 
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for complete descriptions and 
authoritative data on nearly 
4000 modern ethical drugs 


© NEW .@> edition MODERN DRUG 
ENCYCLOPEDIA 


Professor of Medicine, Yale 


—— and THERAPEUTIC INDEX 


with FREE Bi-monthly Supplement MODERN DRUGS to 
keep you up-to-date with newest ethical drug descriptions 


The only three-year reference service of its kind with 
complete, authoritative data on new ethical drugs 

now completely revised in this new, “‘better than ever’’, 
6th Edition. Prescription products, narcotics and exempt-narcotics 
are indicated for the first time. Here is your source for latest 
composition, action, uses, supply, dosage—also cautions and 
contraindications of thousands of new drugs. The MopERN DruG 
ENCYCLOPEDIA is the leading finger-tip reference for physician, 
pharmacist, drug room and hospital infirmary, college and university. 
Compiled in seven special sections: DruGs + BIOLOGICALS 
ALLERGENS «+ GENERIC NAME INDEX + THERAPEUTIC INDEX 
MANUFACTURER’S INDEX + GENERAL INDEX 


HANDSOMELY BOUND IN RED FABRICOID, 
CONTAINS 1486 PAGES, SIZE 6” x 9}” x 24” 


COMPLETE WITH GENERIC NAME INDEX _ 


| 

AND SELF-PRONOUNCING DRUG LISTINGS 1 | 

DRUG PUBLICATIONS, INC. 

49 West 45th Street, New York 36, N. Y. | 

* Now re quire d reference 1 plus the bi-monthly supplementary service, MopERN Druas. | 

by Michigan State Board of Pharmacy ‘sineeten 

% Recognized as leading reference _ | 

text by College and University | 

Schools of Pharmacy CITY. ZONE___STATE.. 

* 97.2% subscribers who receive it... use it | **Foreign $18.00 **includes three-year supplementary service at $3 per year. 1 

89.8% keep it within finger-tip reach 
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by any measure 
it’s 


-BARD-PARKER | 
RIB-BACK 


SURGICAL BLADES 


and by any measure it is just as true today as 
when our Company was founded ... in the 
purchase of B-P RIB-BACK SURGICAL 
BLADES you are provided with the most de- 
pendable cutting edges that modern scientific 
methods and the art of accuracy can produce 
... their performance in use is the answer to 
the question of economy! 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury Connecticut, U.S.A. 


RIB-BACKS packaged in the new 
RACK-PACK eliminates unwrap- 
ping, handling or racking of indi- 
vidual blades. A real time and labor 
saver for the O.R. personnel. In a 
matter of seconds from RACK- 
PACK to sterilizer. 
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in keeping with your 
professional standards .\, . 


ef 


WITH 


CHLORIDE 


SURGICAL SOLUTION 


(A PRE-AUTOCLAVE ANTISEPTIC RINSE) 


In a comparative control study, preautoclaved antibacterial rinsing 
of surgical caps and gowns with Diaparene Chloride (1:5000), 
a non-volatile antiseptic, prevented contamination of the operative 
field by the passage of bacteria through surgical linen wet 
from perspiration in 89% of the cases tested. Neither toxic nor 
allergic reactions were noted. Recommended usage: four ounces | 
per 100 Ibs. dry weight; supplied in 5 gallon carboys. 


The Surgical Linen Division of many Diaparene diaper services (check classified phone book) 
offers preautoclave rinsing with Diaparene Chloride as an approved hospital service. 


{ Collette, T.S.: Editorial—False Faith in the Surgeon's Gown and Surgical Drape: Am. J. Surg., 83:125-126, 1952. 
2. Propst, H.D.: The Effect of Bactericidal Agents on the Sterility of Surgical Linen; Am. J. Surg. 86:301-308, 1953, 
3. Colebrook, L. and Hood, A.M.: Infection Through Soaked Dressings: Lancet, 2:682, 1948! 

4. Silverstein, M.E., New York City, N.Y., Personal Communication, November 10, 1952, 

5. Baker, E., Madden, J.l. and Hartz, M., New York City, N.Y., Personal Communication, November 29, 1954 


Professional samples and literature available on antibacterial Diaparene Chloride Surgica’ 
Solution, dusting powder, lotion, water-miscible ointment and water-repellent creme 
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Upjohn 


Sex hormones— 
only one injection 
per month: 


Trademark, Reg U. S. Pat. Off. CYCLOPENTYLPROPIONATE 


Each cc. contains: 


Estradiol, 1 mg. or 5 mg. 
Chlorobutanol 
q.s. 


1 mg./ce. strength in 10 cc. vials 
5 mg./ce. strength in 5 ce. vials 


Depo 


Trademark, Re; U. S. Pat. Off. CYCLOPENTYLPROPIONATE , 


Each cc. contains: 


Testosterone Cyclopentylpropionate ............... 50 mg. or 100 mg. 


50 mg./cc. strength in 10 cc. vials 
100 mg./cc. strength in 1 ce. and 10 ce. vials 


Trademark, Reg. U. S. Pat. Off. 


Each cc. contains: 


Testosterone Cyclopentylpropionate ............... 50 mg. 
Estradiol, 17-Cyclopentylpropionate ................ 2 mg. 
Chlorobutanol 5 mg. 
Cottonseed Oil q.s. 


Available in 1 cc. and 10 ce. vials. 


The Upjohn Company, Kalamazoo, Michigan 
28 


q 
afin 
b 
§ 
< 
ots 
= 


Published exclusively to help you 


meet the DIETARY 
PROBLEMS 


of your patients because— 


the TOTAL CARE of 
every patient includes NUTRITION 


for practical 
application of 
NEW advances in 
nutrition by 

OBSTETRICIAN 
e PEDIATRICIAN 
e INTERNIST 

« SURGEON 

GERIATRICIAN 


SUBSCRIBE 
NOW! 
Use this 
handy coupon 


FAMILY PHYSICIAN 


problems of your patients rests upon you 
regardless of your specialty in medicine or 
surgery. THE AMERICAN JOURNAL OF CLINICAL 
NUTRITION is the only journal of its kind 
published exclusively in the interests of helping 
the family physician or specialist include nu- 
trition as part of the TOTAL CaRE of his patient. 
In this important journal—written authori- 
tatively—are data presented from the prac- 
tical aspect of helping you meet the nutritional 
needs of your patient under medical or surgical 
treatment. Keep yourself informed of the new 


advances in clinical nutrition by sending 
your subscription now for this practical and 
permanently useful journal. 


AMERICAN JOURNAL OF CLINICAL NUTRITION 
Editor-in-Chief 


S. O. WAIFE, M.D., F.A.C.P., ASSOCIATE IN MEDICINE, INDIANA UNIV. MED. SCHOOL 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION 
49 W. 45th Street, New York 36, N. Y. 


Gentlemen: Kindly enter my subscription for 6 issues (one year) of 
THE AMERICAN JOURNAL OF CLINICAL NUTRITION AT $6.00* 


| enclose remittance 


Name 


C] Please bill me 


Responsibility for management of the dietary 


Address. 


City 


Zone State. 


*Cancda, Central and South America $6.50; other foreign $7.00 
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SKIN PUNCH 
BIOPSY SET 


=.= 


TS 


As made for 

FREDERICK UrsBacu, M.D. 

and 

WALTER B. SHELLEY, M.D., PH.D. 


A Rapid and Simple Means of Obtaining 
Punch Biopsies without Anesthesia 


With this motor-driven rotary punch it 
is possible to obtain skin biopsies almost 
painlessly without local anesthesia. The 
procedure can be rapidly performed at 


The routine use of this biopsy method is 
time and labor saving for the attending and 
nursing staffs of the outpatient department. 
It is also particularly useful in the labora- 
tory where it enables the investigator to 
obtain multiple or serial specimens with a 


the bedside, in the home or in the phy- 
sician’s office. The biopsy specimen in- 
cludes the full thickness of the skin 
down to the subcutaneous fat. 


minimum of discomfort and disfigurement 
to the patient. Biopsies obtained in this 
way are eminently suited for histochemical 
study since there is no tissue distortion or 
chemical interference from locally injected 
anesthetics. 


The “Urbach Skin Punch Biopsy Set” is available only from Pilling—it contains: 


motor hand piece (115 volts, 60 cycles, AC 
or DC) e three punches: 3 mm, 5 mm, 7 mm 
diameter e two lucite skin guards, %" 


and Ye" thick e stainless skin forceps, 
2 x 1 teeth @ stainless scissors 


Complete $39.50 postpaid 
Write for information and prices on component parts. 


Order Direct: 


GEORGE P. PILLING SON co. 


3451 WALNUT STREET 
PHILADELPHIA 
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(reserpine CIBA) 


A pure crystalline alkaloid of rauwolfia root 


first identified, purified and introduced by CIBA 


In anxiety, tension, nervousness and mild to severe neu- 
roses—as well as in hypertension—SERPASIL provides 
a nonsoporific tranquilizing effect and a sense of well- 


being. Tablets, 0.25 mg. (scored) and 0.1 mg. 


New! SERPASIL® ELIXIR 
Each 4-ml. teaspoonful contains 0.2 mg. of Serpasil 
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‘Sandril’ 


( RESERPINE, LILLY ) 


Because the psyche plays an important 
role in many conditions, the emotion- 
quieting and tranquilizing effects of ‘San- 
dril’ have unusually broad applications. 


... ln hypertension 


‘Sandril’ alone is frequently adequate. In 
severe, fixed hypertension, ‘Sandril’ is an 
important adjunct to additional hypoten- 
sors, such as ‘Provell Maleate’ (Proto- 
veratrine A and B Maleates, Lilly). 


QUALITY / RESEARCH / INTEGRITY 


ELI LILLY AND COMPANY -« 


. . . ln psychoneuroses 

Relieves anxiety, apprehension, hyperex- 
citability, insomnia, and neurotic drives. 
... in geriatrics 

Reduces anxiety due to environmental 
stress, insomnia, and nervousness. 


. . . In gynecologic conditions 

Controls apprehension and irritability in 
premenstrual tension, nervousness and 
anxiety in menopause. 


DOSE: 0.1 to 2 mg. daily. 


SUPPLIED: Tablets—0.1, 0.25, and 1 mg. 
Elixir—0.25 mg. per teaspoonful 
(5 cc.) 


INDIANAPOLIS 6, INDIANA, U.S.A. 
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The American Journal of Surgery 


A PRACTICAL JOURNAL BUILT ON MERIT 


sixty-fourth year of publication 


VOL. 90 | JULY 1955 


NUMBER ONE 


Editorial 


MOTORIST INJURIES 


EDICAL interest in mechanical injuries is 
M being stimulated by the ever increasing 
number of traffic accidents and their attendant 
injuries, especially those received by automo- 
bile occupants during crash conditions and 
upsets. This interest, however belated, is most 
welcome at this time when both human en- 
gineering and crash-impact engineering points 
of view are striving, on an epidemiologic ap- 
proach to their respective problems, to prevent 
and/or to moderate traffic accidents and 
motorist injuries. Valid medical data are essen- 
tial to the success of both disciplinary projects. 
Medical groups are asked to recognize these 
researches and cooperate wherever possible, 
especially with those who are currently con- 
ducting statewide crash-impact field surveys. 
The latter data are to be used for the purpose 
of helping to make modern automobiles more 
crashworthy; in other words to give occupants 
more protection under crash conditions through 
more effective safety design. Admittedly, most 
of this will be based on adequate experimental 
observations which deal with the how and why 
of motorist injuries. In the meantime, careful 
clinical studies can, as they have proved to do 
in the past, offer considerable supplementary 
information, to say nothing of their intrinsic 
common sense value. 

During 1954, 123 injured motorists were ad- 
mitted to the Missouri Methodist hospital and 
treated by various members of the medical 
and surgical staffs. Since the prevention of the 
primary accidents themselves hinges upon 


driver proficiency, it is to be noted that there 
were forty-three men and sixteen women driv- 
ers in this series of injured people. The decade 
distribution was as follows: ten patients in the 
2nd, fifteen in the 3rd, fifteen in the 4th, eight 
in the 5th, seven in the 6th, four in the 7th and 
two in the 8th. The series is small but the 
implications regarding the need for improved 
driving among all decades and both sexes is 
obvious. 

The second important point from the stand- 
point of epidemiology concerns the highway 
facility or conditions of the external automotive 
environment. Here, above all else, is to be noted 
the real lag between automotive engineering 
progress and highway development. It is only 
too true that the behavior of the driver en 
masse (McDonald) must decide how these 
highways are to be built. A few hints as to 
present day highway inadequacies are to be 
seen from the type of accidents as reported in 
this series: collisions with other vehicles thirty- 
four (fourteen head-on); roll-overs fourteen; 
runs off the road five; loss of control two; and 
collision with fixed object two. It is to be re- 
marked that nineteen individuals were injured 
in accidents which involved commercial car- 
riers of one kind or another, which points up 
the narrowness of many of our roads. The 
mechanism of accident was not recorded in 
most of the medical records. 

The third significant point with regard to the 
vehicle, under way, is its performance from the 
standpoint of safety engineering as distin- 
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guished from safety automotive design. Ad- 
vances made from this angle (despite the con- 
troversial character of some of these) can hardly 
be disputed. One wonders, of course, at such 
accident mechanisms as roll-overs, runs off the 
highway and forcible ejection of people from 
the car (nine in this series) during crashes and 
upsets. The phrase, “lost control of the car,” 
is not specific but provocative of thought along 
these lines. Be that as it may, I find little to 
criticize from the standpoint of automotive 
safety engineering of modern automobiles. 
Finally, one comes to the factor of most im- 
portance, from the standpoint of prevention or 
moderation of injuries which result from auto- 
mobile accidents. The basic predisposing factors 
leading to occupant injuries are force, collapse 
of structure and human tolerances (local and 
general) to deceleration impacts. The latter 
takes into consideration also the relation of 
occupants to impact areas. The primary force 
derives from the external automotive environ- 
ment because of the rapid and ungoverned 
dissipation of kinetic energy which results from 
crash deceleration. Because of the geometric 
relationship to velocity, the foot pounds of 
energy which are dissipated in crashes of even 
relatively low velocities come to almost fantas- 
tic amounts. However, the manner in which the 
structure collapses (progressive with absence 
of peaking is preferred) determines largely how 
the force will be transmitted to occupant com- 
partment (internal automotive environment). 
A prerequisite to occupant safety is therefore 
the maintenance of interior structural integrity. 
The forces operating inside the automobile 
under crash conditions are relative to that of 
the external environment but act differently 
because of the smaller deceleration distances 
through which they act on people (brief dura- 
tion) and the greater decelerative forces result- 
ing therefrom (hundreds of gravities vs. millisec- 
onds). Some idea of this may be realized from 
the fact that a 25 pound object going 25 miles 
per hour when decelerated within 1 inch be- 
comes 1,000 times heavier at the maximum 
period of stopping (1,000 g). How much kinetic 
energy can be built up by humans is illustrated 
by the behavior of Stapp’s 175 pound dummy 
when he is decelerated in the rocket sled from 
approximately 150 to approximately 75 miles 
per hour in a space of g feet. The dummy rips 
away from two 1,000 pound straps, smashes 
through a 1 inch thick board wind screen and 


Kulowski 


hurtles straight down the track to rest 714 feet 
forward. 

Human tolerances to impacts are being estab- 
lished gradually, although the difficulties en- 
countered in attempting to determine the 
elastic limits of the body as a whole as well as 
its component parts can well be imagined due to 
the enormous variables present. From the crash 
standpoint, not the magnitudes but the sources 
(De Haven) (not yet clearly defined) and dura- 
tion of the forces are important. Further- 
more, the distribution of the force application is 
significant since the body better tolerates pres- 
sure over a larger area of the body than it does 
over a smaller area. Magnitude of forces is 
therefore lessened through further decelerative 
distances (or over longer periods of time). 
It has been supposed on clinical grounds that 
the seating of persons in the car largely deter- 
mined the frequency and severity of injuries 
received. Apparently, present high speeds are 
leveling off the lethal potentialities of the 
different seating areas. This relationship could 
be established in 102 cases in this series. Among 
sixty-one drivers there were thirty-eight (62 per 
cent) minor to moderate injuries, twenty-one 
(34 per cent) severe injuries, and two (4 per 
cent) dangerous injuries (no mortality). Among 
thirty-one front seat passengers there were 
thirteen (42 per cent) minor to moderate in- 
juries, thirteen (42 per cent) severe injuries, and 
five (16 per cent) dangerous injuries (with one 
death, 3 per cent mortality). Among ten rear 
seat passengers there were eight (80 per cent) 
minor to moderate injuries, one (10 per cent) 
severe injury, and one (10 per cent) dangerous 
injury (one death, 10 per cent mortality). 

A few general statistics are of interest. 
Fifty-three patients of this series did not have 
any fractures (46 per cent); seventy (54 per 
cent) did have fractures. Of the non-fracture 
group, thirteen (25 per cent) had single injuries 
and forty (75 per cent) had multiple injuries. 
Of the fracture group, sixteen (23 per cent) had 
single injuries and fifty-four (77 per cent) had 
multiple injuries. Of the entire series, 23 per 
cent had single injuries and 77 per cent had 
multiple injuries. Among the non-fracture 
group, cerebral concussion was noted in three 
people with single injuries and in nineteen 
with * multiple injuries. Cerebral concussion 
was stated to be present among the fracture 
group in one of those with single injuries and 
in ten with multiple injuries. Of the entire 
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series, cerebral concussion was noted in 27 per 
cent. On the other hand, shock was noted in 
only two cases of the non-fracture group (mild) 
as against twelve in the fracture group. On the 
whole, shock was said to have been present in 
11 per cent of these persons. 

Some idea of body tolerance to crash impacts 
is to be noted from an analysis of the body 
areas involved in injury in this series. Twenty- 
one or 17 per cent of these people had, in 
addition to injuries which could be more 
specifically classified, widely distributed mul- 
tiple injuries, chiefly contusions and abrasions. 
More specifically, seventy-eight persons (63 per 
cent) showed involvement of the head and 
face; seventy-two (59 per cent) received injuries 
to the extremities; forty-three (35 per cent) 
had injuries to the trunk and pelvis (including 
a small number of neck injuries); 42 people 
(35 per cent) sustained injuries to the chest; 
and only five persons (4 per cent) had injuries 
to the abdomen. These figures compare closely 
with those of larger comparable series. The 
following areas were involved in fractures in 
this series: extremities, thirty-five persons; 
thorax, thirty-three; face, seventeen; spine, 
eleven; pelvis, five; and skull, five. 

The clinical life history of the motorist in- 
volves considerations of mortality, morbidity, 
predisposing causes and prophylaxis. The basic 
responsibility of medical groups must remain 
that of aggressive treatment of any and all 
kinds of injuries. The large number of victims 
sustaining fractures of the extremities focuses 
attention upon the urgent need for improved 
first aid and especially splinting of these injured 
bones. Lay groups must be indoctrinated with 
simple practical methods of splinting. By the 
same token, the same principles must be ad- 
hered to after the patient reaches the hospital. 
The relatively large number of shock patients 
indicates the urgency of emergency treatment 
in the hospital. As has been stated, these people 
are either getting better or getting worse from 
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the time of injury, and brook no delay in active 
and specific treatment. Finally, the complexity 
of the severely injured and especially the dan- 
gerously injured persons will tax the ingenuity 
and stamina of the most conscientious medical 
and surgical attendants. Equally true is the 
fact that no other type of case, brought through 
to a successful result, brings any more satis- 
faction than do these trying and challenging 
ones. 

However important and difficult diagnosis 
and treatment may be, the prevention of these 
injuries is even more important. This may be 
accomplished in two ways: (1) prevent the 
accidents in the first place, or (2) moderate the 
injuries which result from these accidents. 
Medical groups can help by focusing attention 
upon both accident and injury prevention to 
the public. A positive attitude has not yet been 
achieved among the latter in this regard. A 
positive approach to all of these problems 
should derive from the realization that this 
situation, from the standpoints of treatment 
and prevention, could prove to be a training 
ground for possible catastrophic casualties to 
come, whether these be from atomic or natural 
sources engendered by war, pestilence or storm 
conditions. However that may be, medical 
groups are expected to take a very active 
leadership along these lines. 

The more obvious participation of medicine 
in research, etc., has not been mentioned. 
Much of this is in progress. The prophylactic 
measures having to do with engineering and 
design components have not been mentioned 
because these, likewise, are being taken care of 
by competent research authority. Investiga- 
tions are now in progress with regard to injury 
potentials of automobiles, which promise to 
alleviate the plight of the motorist who finds 
himself in imminent danger of crash decelera- 
tion or upset. 

Jacosp KULOWSKI, M.D., 
St. Joseph, Missouri 
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SCIENTIFIC PAPERS 


Intravenous Cholangiography 


GonzaALo EsGUERRA-GOMEzZ, M.D. AND ALFONSO CastrRO-RIANO, M.D., Bogota, Colombia 


From the Clinica de Marly, Bogota, Colombia. 


use of telepaque® in oral cholangiog- 
raphy has made it possible to visualize the 
biliary ducts in 78.75 per cent of cases in which 
there has been successful visualization of the 
gallbladder.! Although this percentage can be 
increased appreciably by taking roentgeno- 
grams at shorter intervals or by repeating the 
cholecystography the following day or some 
days afterward, it is not possible successfully to 
visualize the biliary ducts when the gallbladder 
is functionally inactive (fails to visualize) or 
when the patient has had cholecystectomy. 

The number of gallbladders which are found 
roentgenologically non-functioning is consider- 
able. Before the substance known as biligrafin* 
(cholografin®) was discovered, it had not been 
possible to visualize the biliary ducts in patients 
who had had cholecystectomy. This substance 
has been made available to fill this gap in 
roentgenologic diagnosis, initiating an era 
which may properly be called the “era of 
intravenous cholangiography.” 

Cholografin is the di-sodium salt N,N-adi- 
pyl-bis (3-amino-2,4,6,-triiodo) benzoate solu- 
tion, whose empiric formula is CooH ol (Nae, 
which has the following structural formula: 


I I 


| 


I I 
COO Na 


WA 
COO Na 


The new preparation has an iodine content 
of 64.32 per cent, with 6 atoms of iodine in each 
molecule; it is very soluble in water. It is 


* Biligrafin, A. G. Schering, West Berlin, Germany. 
(Cholografin, Squibb Institute for Medical Research, 
New York, N. Y.) 
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obtained in the form of a crystalline powder 
and may be found commercially in clear isotonic 
20 per cent solution. It is employed by intra- 
venous injection in doses of 4 to 8 gm. 

Cholografin, as contrasted with telepaque, 
does not exhibit an enterohepatic cycle. The 
substance reaches the liver by the blood 
stream and acquires a pronounced concentra- 
tion in the biliary ducts before reaching the 
gallbladder. This difference between cholo- 
grafin and other media employed in chole- 
cystography is fundamental. The ordinary 
drugs previously employed reach the gall- 
bladder in very dilute form, and therefore it is 
necessary for the gallbladder to be functionally 
sound and exercise its capacity of concentration 
in order that the gallbladder may be visualized 
on the roentgenograms. The gallbladder which 
is visualized well in cholecystography when 
employing telepaque, teridax® or priodax® is 
an organ with healthy walls (from the roent- 
genologic viewpoint), for otherwise there 
would not be concentration of the opaque 
substance nor a shadow of the gallbladder. 
On the other hand, the visibility of the gall- 
bladder with cholografin is not dependent upon 
the state of the gallbladder walls; it is sufficient 
that this organ be permeable for it to become 
roentgenologically visible. 

Visibility of the biliary ducts in oral cholan- 
giography is not achieved except during the 
periods of active gallbladder evacuation. How- 
ever, since in intravenous cholangiography the 
ducts become visible before the opaque sub- 
stance reaches the gallbladder, these ducts 
may become recognizable in cholecystecto- 
mized patients or in cases of obstruction of the 
cystic duct, atrophic gallbladders or gallblad- 
ders filled with stones. 

In accordance with the studies done thus far, 
beginning with the first communications on 
this material made by Frommhold?-* on May 
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Fic. 1. Renal elimination of cholografin. Visualization of the right renal calyces ten minutes after the injections. 


Fic. 2. Elimination of cholografin by the urinary tract. Bilateral visualization of pelves and ureters; also faint 
visualization of normal cystic and common ducts. (See Figure 14, same patient.) 


16, 1953, cholografin is very well tolerated by 
patients. We therefore resolved to go ahead 
with some preliminary studies on patients in 
our private practice whenever we considered 
this method of examination indicated. Our 
results were presented at the Third Colombian 
Radiological Conference in November, 1953.° 

The results obtained with cholografin have 
been so satisfactory that it has seemed to us de- 
sirable to publicize the results as soon as possible. 

The only contraindications, so far as known, 
are serious disturbances of hepatic function, 
Basedow’s disease and cases of hypersensitivity 
to iodine. Regarding the latter, we consider 
that cholografin presents the same problem as 
all other iodized substances used routinely for 
urography, arteriography and angiocardiog- 
raphy, and for that reason it is necessary before 
the examination to make some test which may 
indicate the presence or absence of hyper- 
sensitivity to iodized substances. The ocular 
and the intradermal reactions have not been 
used by us routinely in urography and arteriog- 
raphy because we consider it sufficient to 
introduce the first 3 cc. of the contrast sub- 
stance and then wait a few minutes to see if 
the patient tolerates the injection without any 
significant allergic phenomena. In the same 
way we have proceeded with cholografin. 


A percentage of cholografin is eliminated by 
the urinary apparatus. Since this percentage 
increases in patients with hepatic insufficiency 
and since in some patients who suffer from 
non-obstructive jaundice the iodized substance 
was well tolerated, it has not seemed that 
there was a definite contraindication offered 
by serious disturbance of hepatic function. In 
twenty-three of the sixty-three cases examined, 
in the films exposed five and ten minutes after 
the injection it was possible to observe visu- 
alization of the renal pelves and calyces by the 
prompt excretion of the opaque substance. In 
fifteen of these cases it was possible afterward 
to obtain good visualization of the gallbladder 
or of the biliary ducts, and to confirm the 
elimination of a part of the opaque substance 
by the kidneys. (Figs. 1 and 2.) 

Patients’ tolerance of cholografin may be 
briefly summarized as follows: 


Patients examined with cholografin.... 63 

Injection well tolerated.................. 36 
Slight nausea at end of injection.......... 14 


Pronounced urticaria (1 with edema of lips 

Attacks of sneezing on ending the injection 2 
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Fic. 3. Dilated common duct containing five stones. 
Gallbladder blocked by cystic duct stone; studied 
with cholografin. 


In addition to the foregoing there were four 
patients in whom, along with the symptoms 
indicated, there was complaint of flushing of 
the face. 

In eight of our patients there was failure to 
visualize the hepatobiliary system. In four of 
them no explanation could be found for this 
failure to visualize, but among the other four 
there were two who presented non-obstructive 
icterus and the other two had suffered severe 
colic of the biliary type in the days immediately 
preceding the roentgen examination. It was 
therefore thought that poor liver function was 
responsible for this failure of visualization. 
One of the observations is very interesting 
because the cholangiography made during a 
painful crisis did not show any intraductal 
shadows; but on repeating the examination 
fifteen days later when the patient had returned 
to his customary program, the dilated common 
duct containing five calculi was clearly demon- 
strated. (Fig. 3.) The gallbladder was not 
visualized because a stone was encapsulated in 
the cystic duct. At operation these stones were 
found in the common duct, one in the cystic 
duct and other large stones in the interior of 
the gallbladder. 

We desired also to submit patients in ad- 
vance to the different laboratory tests which 
could give us information concerning hepatic 


function although up to the present we have 
not been convinced of their utility. This is 
because in one of the cases with normal labora- 
tory tests no roentgenologic shadow was ob- 
tained, and in another with tests indicating 
poor function of the liver, the examination 
when repeated showed that these tests had 
returned to normal, still without securing 
roentgenologic visualization. 

Both oral and intravenous cholecystography 
give similar results when the gallbladder has 
normal concentrating function. The case shown 
in Figures 4 and 5 is that of a patient with 
excellent concentrating function of the gall- 
bladder and small cholesterol stones in the gall- 
bladder, examined roentgenologically by two 
different tests, with an interval of three days. 
As may be seen in these roentgenograms, the 
shadows obtained after complete filling are 
similar as far as concerns the concentration of 
the dye in the gallbladder. With telepaque and 
in the vertical position, the horizontal line is 
seen representing clearly the cholesterol stones. 
On the other hand, in intravenous cholan- 
giography the more dense bile, which has 
reached the gallbladder along with the contrast 
medium, pushes downward the bile which was 
already in this organ and does not permit as 
clear depiction of the shadows of the stones as 
in the study made with telepaque. At the same 
time it can be said that when the gallbladder 
begins to fill with cholografin, the shadow is 
not homogeneous because of the difference in 
density between the bile which was already 
in the gallbladder and that which enters the 
gallbladder carrying with it the cholografin. 
(Figs. 6 and 7.) 

However, in reality it may be said that when 


the gallbladder has normal contracting func- 


tion, the results are essentially equal with the 
two procedures. It is much easier to give the 
patient a few tablets on the evening before 
examination, to take roentgenograms of the 
completely filled gallbladder the following day 
and then to repeat the study from fifteen to 
twenty minutes after the fatty meal than it is 
to give an intravenous injection of 20 cc. and 
hold the patient for two hours in the office 
while subsequent roentgenograms are being 
made. We therefore consider that as a routine 
method the use of oral cholecystography should 
continue. Cholografin is necessary only in cases 
in which the gallbladder shadow fails to appear 
by cholecystography and in those cholecyst- 
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Fic. 4. Telepaque. Small vesicular stones, normal ducts, ventral decubitus. 


Fic. 5. Telepaque. Same patient as in Figure 4, in the erect position. Gallbladder stones are well shown. 


Fic. 6. Cholografin. Same patient; gallbladder shadow not yet homogeneous at thirty minutes after injection. 


Fic. 7. Cholografin. Same patient, in the erect position. The gallstones appear in the fundus of the gallbladder 


and are not as clearly shown as with telepaque. 


ectomized patients In whom one cannot obtain 
visualization of the ducts with telepaque. 

In twelve of the sixty-three patients exam- 
ined the gallbladder and the biliary ducts were 
functionally and morphologically normal. In 
eight of these the study was made by both oral 
and intravenous methods, with similar results, 
and in the other four examination was done 
with cholografin without previous cholecys- 
tography. In two, small gallbladder calculi were 
found. 

Of the fifty-one patients remaining, eighteen 
had been cholecystectomized. The results in 
this group were as follows: 


Common and hepatic ducts normal (Figs. 


Common and hepatic ducts slightly dilated 
because of moderate odditis (Fig. 10).... 4 


Common and hepatic ducts dilated by 
marked odditis (Fig. 11) 

Common and hepatic ducts with calculi (5 of 
the common duct and 1 of the trunk of the 
hepatic duct) (Figs. 12 and 13).......... 6 

Biliary ducts not visualized 


Furthermore there were three cases in which 
there was visualization of the trunk of the 
cystic duct (Fig. 13), one of which may be 
considered as a reconstruction of a rudimentary 
gallbladder. 

In the two cases in which there was no 
visualization at all one had had division of the 
common duct at the time of the cholecystec- 
tomy; and although it had been sutured after- 
ward, this canal was connected with the skin 
by a fistula through which bile was draining. 

The other thirty-three patients had not been 
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Fic. 8. Cholografin. Cholecystectomized patient; normal ducts. 


Fic. 9. Cholografin. Cholecystectomized patient; normal ducts; opaque substance in the duodenum. 


Fic. 10. Cholografin. Cholecystectomized patient; discrete odditis. 


Fic. 11. Cholografin. Cholecystectomized patient; marked odditis. There is a stone in lower portion of common duct. | 


Fic. 12. Cholografin. Cholecystectomized patient; marked dilatation of common duct and trunk of hepatic, con- 


taining four large stones. 


Fic. 13. Cholografin. Cholecystectomized patient; stone in lower portion of hepatic duct. Rudimentary recon- 


struction of gallbladder in stump of cystic duct. 


operated upon and oral cholecystography with 
a double dose of telepaque had presented no 
vesicular shadows and no calculi opaque to the 
X-rays. 

In fifteen there was visualization of the ducts 
as well as of the gallbladder. In eleven the ducts 
were visualized but not the gallbladder. 

F In seven there was no visualization either 
of the ducts or of the gallbladder. In these 
seven there were six with pronounced icterus: 
In four it was non-obstructive, with no history 


8 


of colic; two had colic, apparently biliary, but 
these patients were lost sight of and no fol- 
low-up was possible. The last of these seven 
cases showed at surgery two large cylindric 
cholesterol calculi originating in the common 
duct, with the cystic duct extremely narrow 
and the gallbladder without stones and full of 
stagnant bile. 

Gallbladder stones were found in all of the 
fifteen cases in which the ducts and gallbladder 
were visualized. Eleven patients had normal 
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15 
Fic. 14. Cholografin. Gallbladder stones; normal ducts. Renal elimination. Failure of visualization with telepaque. 


Fic. 15. Cholografin. Gallbladder stones; normal ducts. Failure of visualization with telepaque. Gallbladder wall 


is damaged. 


Fic. 16. Cholografin. Gallbladder filled with stones; normal ducts. Wall of gallbladder pathologic. No visualiza- 


tion with telepaque. 


Fic. 17. Cholografin. Gallbladder stones; discrete odditis without intraductal 


calculi. 


Fic. 18. Cholografin. Stones in gallbladder and common duct, with marked 


ductal dilatation. 


ducts (Figs. 14, 15, and 16), four had dilation 
of the common duct due to odditis (Fig. 17) 
and two had common duct stones. (Figs. 18, 
19 and 20.) 

In the eleven cases in which the ducts alone 
were’ visualized but not the gallbladder, five 
patients had odditis, five had normal ducts and 


one had a calculus in the trunk of the hepatic 
duct. The failure of visualization in these cases 
should be due always to some physical factor 
which does not permit the entry of the opaque 
substance into the gallbladder, whether the 
cause is complete filling with stones (sometimes 
very small stones) or, as has occurred most 
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Fic. 20. Cholografin. Same ase as Figure 19; erect position showing very well 


the small stones in the galJ ‘adder. 


frequently in our experience, a ' ze stone 
trapped in the cystic duct or in the superior 
portion of the infundibulum. 

Before the advent of telepaque there were 
occasional cases of visualization of the biliary 
ducts. Now, however, the ducts are almost 
always visualized with routine oral chole- 
cystography provided that the gallbladder has 
normal concentrating function. In non-visualiz- 
ing gallbladders and in cholecystectomized pa- 
tients we have succeeded in visualizing the 
gallbladder or common duct with intravenous 
cholangiography in a very large number of 
cases. 

As already stated, in our work on oral cholan- 
giography presented by one of us at the con- 
ference on gastroenterology held in Cali, 
Colombia,' the era of oral cholangiography was 
initiated with the discovery of telepaque, and 


ic. 19. Cholografin. Biliary sand in the gallbladder 
and tiny gallstones in the sphincter of Oddi, with 
relative dilatation of the common duct. 


the utilization of cholografin in intravenous 
cholangiography is the first step in a new era 
toward the study of the biliary ducts in those 
patients in whom the oral procedure does not 
result in gallbladder visualization. It is our 
opinion that in patients with normally func- 
tioning gallbladder in whom the value of both 
procedures is about equal it is easier and 
simpler to employ oral cholangiography; how- 
ever, in those cases in which cholecystography 
has been positive, and in cholecystectomized 
patients, the use of cholografin permits visu- 
alization of the gallbladder or biliary ducts, 
an accomplishment which previously has not 
been possible. 

In accordance with the foregoing considera- 
tions, it is now within our power to visualize 
the biliary ducts and the gallbladder in the 
major portion of patients examined. This gives 
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us assurance, as we have already said, that 
with the improvements being made daily in 
technic and possibly with the introduction of 
new substances, we shall shortly succeed in 
perfecting cholangiographic studies in the same 
degree as cholecystography has been perfected. 


CONCLUSIONS 


Since cholecystography and oral cholangi- 
ography do not permit visualization of the 
biliary ducts when the gallbladder fails to 
visualize or when the patient has been chole- 
cystectomized, it is recommended in these 
patients to employ intravenous cholangiogra- 
phy with cholografin routinely. 

It is not considered convenient to replace the 
oral procedure by the intravenous method ex- 
cept in the cases just indicated, since chole- 
cystography is very easily carried out and 
gives as good results as intravenous cholangi- 
ography provided that the gallbladder is per- 
meable and has normal contracting function. 

In sixty-three cases examined by the in- 
travenous procedure it has been demon- 
strated that cholografin is well tolerated by 
the patient. In 85.71 per cent of cases success 
has been achieved in making an exact diag- 
nosis of the state of the biliary ducts. On the 
other hand, gallbladder visualization has 
been achieved in 45.45 per cent of patients 
whose gallbladders were functionally non- 
visualized in cholecystography. 

Intravenous cholangiography is of great 
value not only because it affords knowledge 
of the condition of the biliary ducts before 
cholecystectomy but also because of the 
information which it furnishes in cholecyst- 
ectomized individuals. At the present time 
the only means of roentgen demonstration of 
odditis, dilation and_ intraductal stones 


in cholecystectomized patients is intravenous 
cholangiography. 
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Complications from Resection of the Colon 


AN EVALUATION OF COMPLEMENTARY CECOSTOMY 


J. Matcotm EpmisTon, M.D. AND W. BirnBauM, M.D., San Francisco, California 


From the Department of Surgery (Proctology), Uni- 
versity of California School of Medicine, San Francisco, 
California. 


there is general agreement that 
some type of proximal stoma is required 
in the presence of complete large bowel ob- 
struction,?*» there has been a trend in recent 
years away from decompression by comple- 
mentary cecostomy or colostomy in the man- 
agement of non-obstructive lesions of the 
colon. This transition, which is attributable in 
large part to the widespread use of intestinal 
antiseptics, gastric suction and antibiotics, is 
illustrated by several articles which have 
appeared in the literature in the past few 
years. 

In reviewing thirty-four consecutive cases of 
primary resection of the colon for carcinoma, 
McNealy and Lands! expressed the opinion that 
not only are complementary vents unnecessary 
with the use of continuous suction, but also 
they add the burden of possible wound infection 
or further operation. 

Gunkler and Pearse,? in discussing a series of 
cases of resection of the colon for carcinoma, 
stated that a proximal vent is not necessary 
unless obstruction is present. In support of this 
conclusion a mortality of 6.7 per cent was 
reported for 163 patients with no obstruction 
treated between 1938 and 1947 in whom no 
proximal vent was established. 

Rosemond et al.* analyzed the complications 
encountered in a series of eighty-three resec- 
tions of the colon and concluded that only 
when trouble develops at the suture line 
should a proximal vent be used, in which case 
the decompressive operation could be per- 
formed as a therapeutic rather than a prophy- 
lactic measure. 

In his survey of a group of leading general 
surgeons and proctologists Graham’ found 
that 30 per cent employed surgical decompres- 
sion when resecting lesions of the left colon. 

The present review of cases was undertaken 
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to determine whether complementary cecos- 
tomy may still offer certain advantages in the 
operative treatment of non-obstructive lesions 
of the colon, and if so, under what conditions 
this procedure may be indicated. For purposes 
of our study, the period after 1944 was selected 


TABLE I 
RESECTION OF COLON WITH PRIMARY COLON-TO-COLON 
ANASTOMOSIS (EXCLUDING RESECTIONS OF CECUM 
AND ASCENDING COLON) 


Non-obstructive Lesions 


Complementary 67 


for analysis since penicillin and other anti- 
biotics have been in general use subsequent to 
that date. 

During the eight-year period from January 1, 
1945, to January I, 1953, 226 resections of the 
colon were performed as elective procedures 
for non-obstructive lesions at the University 
of California Hospital. (Table 1.) Excluded 
from this total were resections involving lesions 
of the cecum and the ascending colon, since 
cecostomies could not be performed in such 
cases. 

The lesions involved were of various types, 
but the majority of the resections were under- 
taken for carcinoma or an inflammatory dis- 
ease, usually diverticulitis. (Table 1.) In 
approximately 75 per cent of the cases the site 
of the lesion was the sigmoid colon or the 
rectum, as indicated in Table 111. 

Of these 226 resections, the closed or aseptic 
type of anastomosis was used in 161 cases, 
whereas the open method was employed in 
sixty-five. (Table 1v.) No over-all comparison 
of the two methods has been attempted, but 
the type of anastomosis is indicated in analyz- 
ing those cases in which complications arose. 
In most instances an end-to-end anastomosis 
was performed. 
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A complementary cecostomy was performed 
in sixty-seven of the 226 resections, i.e., the 
cecostomy was established at the time of 
definitive operation. In every instance the 
procedure was of the “‘tube”’ type with fixation 
of a large catheter into the cecum; the cecal 


TABLE II 
TYPE OF LESION 


3.1 per cent. (Table v.) Four of the five deaths 
in this group were associated with peritonitis; 
one death resulted from cardiac arrest. 

Of the sixty-seven cases in which cecostomies 
were performed, there were two deaths or a 
mortality rate of 3.0 per cent. Neither death 


TABLE Iv 
METHOD OF ANASTOMOSIS 


Lesion 


Carcinoma, primary 

Carcinoma, other 

Inflammatory disease............... 
Radiation reaction 

Hirschsprung’s disease 

Redundant colon................... 
Previous colostomy................. 


Stricture 

Prolapse of rectum 

Endometriosis 

Gangrene (thrombosis of inferior mes- 
enteric artery) 
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TABLE III 
SITE OF RESECTION OF COLON 


No 


Site Stoma 


Hepatic flexure 

Transverse colon 

Splenic flexure 

Descending colon 

Sigmoid colon 

Rectosigmoid colon and rectum...... 

Left colon (splenic flexure, descending 
and sigmoid) 


wall was sutured to the peritoneum but not to 
the skin. In the remaining 159 cases in which 
no decompressive stoma was used continuous 
gastric suction was applied. There were no 
complementary transverse colostomies in our 
series. 


RESULTS 


The operative mortality for the 159 cases in 
which no proximal vent was established was 


Anastomosis No Stoma | Cecostomy 


End-to-end.................| 
End-to-side.................| 
Side-to-side.................| 


TABLE v 
MORTALITY 


| 
No Stoma | Cecostomy 
(159 cases) | (67 cases) 
Cause of Death 


No. No. 


Coronary occlusion.......... 


Cardiac arrest 


3.0 


was attributable to peritonitis; one patient 
died of coronary occlusion and the other of 
shock. 

Complications resulting from the operative 
procedure are tabulated in Table vi. Most 
significant among the group without decom- 
pression were the four fatal cases of peritonitis. 
In addition there were three instances of intra- 
abdominal abscess and three of fecal fistula. 
Three other patients required secondary opera- 
tions because of stenosis at the suture line. 

In the cecostomy group there were no cases 
of peritonitis; however, one instance of pelvic 
abscess and two of fecal fistula were observed. 


No | Cecos- 
‘(i 105 4 | 2 
3 | 
5 159 67 
I 42, | 23 
| 
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| 79 32 
me . 17 | 
2 
13 


Edmiston and Birnbaum 


Five of the cecostomies persisted as fecal 
fistulas and required secondary closure. In 
four cases postoperative small bowel obstruc- 
tion occurred. In none of these was the cecos- 
tomy responsible for the obstruction, but in 
one patient the loops of intestine were adherent 


TABLE VI 
COMPLICATIONS SECONDARY TO OPERATIVE PROCEDURE 


No Stoma | Cecostomy 


Complications 


No. | % || No. | % 


"Probably Related to Integrity of Suture Line 


Severe peritonitis........... 4 |2.5]| o 
Mild peritonitis.............] I 0.6! o 
Abscess (intra-abdominal or 

1.3] 2 | 3.0 


Probably Unrelated to Integrity of Suture Line 


Stenosis (suture line)........ 3 1.9 | o 

Small bowel obstruction... . . o 4 | 6.0 
Persistent cecostomy........ g 19.4 
Wound dehiscence........... 3 1.9 I 1.5 
Unexplained fever........... 5 | 3.0 I 1.5 
Wound infection............ 6 3 | 4.5 
I 0.6 | o 
Pyelonephritis.............. I 0.6 | o 
Coronary occlusion..........| I 
Pulmonary infarct........... I 1.5 
1 | 0.6] o 
Irreversible shock........... o I 1.5 


to the region of colonic anastomosis. Obstruc- 
tion of the colon from stenosis at the suture 
line was not encountered in the cecostomy 
group. 

CASE REPORTS 


Some of the cases in each group in which 
complications arose have been abstracted for 


more detailed consideration. Only those cases 
are discussed in which fecal leakage from the 
site of anastomosis or from the cecostomy 
may have been a factor in producing the 
complications. 


Group I—No Proximal Stoma 
Case 1. (No. U-4069.) A fifty-five year old 


woman underwent resection of the colon with 
closed end-to-end anastomosis after prepara- 
tion with sulfasuxidine.© The pathologic diag- 
nosis was adenocarcinoma of the rectosigmoid 
colon. Continuous gastric suction was insti- 
tuted postoperatively but the patient died 
suddenly on the seventh day following opera- 
tion. Autopsy revealed generalized peritonitis 
and free fecal material within the abdomen. 

The exact site of the perforation could not be 
determined because of the extensive inflamma- 
tory reaction but the presence of fecal matter 
in the abdomen would indicate leakage from 
the colon. This sequence of events and the 
autopsy findings suggest that a rather sudden 
and profuse discharge of bowel contents oc- 
curred into the peritoneal cavity, resulting in 
collapse and death. 

Case u. (No. U-137397.) A sigmoid colec- 
tomy was performed in a sixty-nine year old 
woman after preparation with sulfasuxidine. A 
portion of the colon that was diseased with 
diverticulitis was removed, and a previous 
sigmoid colostomy was resected. Owing to the 
disproportion in size of the segments of colon 
resulting from the colostomy, an open side-to- 
side anastomosis was performed. On the 
fourth postoperative day signs of peritonitis 
developed and free air was observed by 
roentgenogram in the peritoneal cavity. The 
patient died two days later despite intensive 
therapy. Permission for autopsy could not be 
obtained. 

Because of the pneumoperitoneum, leakage 
from the large bowel was thought to be the 
most likely cause of death. Mesenteric throm- 
bosis with secondary perforation was also con- 
sidered. A perforated gastric or duodenal ulcer 
was a remote possibility. An unusual feature of 
this case, and one which is difficult to evaluate, 
was the difference in size of the two segments 
of colon. 

Case 1. (No. U-165242.) This patient 
was a thirty-one year old woman in whom 
inflammatory necrosis of the colon developed 
which required resection of the sigmoid colon 
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following radiation therapy for carcinoma of 
the cervix. A closed end-to-end anastomosis 
was performed. Since this lesion was not antici- 
pated, there was no preliminary preparation 
of the bowel. Gastric suction was utilized post- 
operatively. The patient convalesced satis- 
factorily until the eighteenth postoperative day 
when a tender mass was discovered in the left 
lower abdomen. On surgical exploration matted 
loops of small bowel and exudate were found 
in the region of the previous colon anastomosis. 
Drainage was performed and the patient subse- 
quently recovered with antibiotic therapy. 

The inflammatory reaction might have 
resulted from the original disease process, but 
fecal contamination from the suture line 
would seem to be the more likely cause of this 
condition. 

Case tv. (No. U-125953.) An eighty year 
old man underwent resection for carcinoma of 
the rectum, following which an open end-to-end 
anastomosis was performed. A rectal tube was 
passed above the anastomosis for decompres- 
sion and the perirectal space was drained 
through the buttock. On the tenth postopera- 
tive day a fecal fistula developed through the 
drainage site; it was still present at the time of 
dismissal from the hospital approximately one 
month later. 

The advisability of using a rectal tube in 
such instances is controversial, but in this 
particular case the influence of the tube is 
obscure. Some surgeons believe that it is 
preferable not to employ a tube that must 
pass across a suture line. Because of the level 
of anastomosis, technical difficulty and impair- 
ment of blood supply to the sutured areas may 
have been responsible for the fecal leakage in 
this case. Another factor is the use of perirectal 
drains, which are thought by some to con- 
tribute to the development of fecal fistulas. 

Case v. (No. U-162049.) A six year old 
boy was treated with a Swenson-type resection 
of the rectosigmoid colon for Hirschsprung’s 
disease. Generalized peritonitis developed dur- 
ing the first week after operation and was 
followed by subphrenic abscess, small bowel 
obstruction and multiple intestinal fistulas. 
These complications resulted in death in about 
two months. At autopsy a breakdown at the 
site of anastomosis was found to be the primary 
source of contamination. 

Hirschsprung’s disease presents a_ special 
problem because the dilated and hypertrophied 


proximal colon may easily become overdis- 
tended. Frequently, several weeks or months 
are required for the bowel to return to normal 
after a Swenson operation. Cecostomies are 
difficult to manage in children and are not 
recommended by Swenson, but perhaps such a 
procedure should be considered under these 
circumstances. 

Case vi. (No. U-120952.) A forty year old 
woman underwent resection of the colon with 
closed end-to-end anastomosis of the colonic 
segments for carcinoma of the rectosigmoid 
colon. Abdominal pain, fever and signs of 
peritonitis occurred on the fifth postoperative 
day. These symptoms subsided in several days 
with penicillin and sulfadiazine therapy, and 
there were no further sequelae. 

Peritonitis was probably not secondary to a 
significant breakdown at the suture line in this 
case, since antibiotics could not be expected to 
aid sufficiently in localization to prevent fecal 
fistula or abscess had fecal leakage occurred. 

Case vil. (No. U-29201.) A double stoma 
sigmoid colostomy was excised in a fifty-three 
year old woman and open end-to-end suture 
of the bowel segments was performed. Gastric 
decompression by means of a Levin tube was 
used. A fecal fistula developed in the abdominal 
wound on the tenth day after operation; this 
closed spontaneously two months later. 

Undoubtedly the fecal fistula resulted from 
a breakdown at the site of anastomosis, but 
because of limiting factors generalized peritoni- 
tis did not occur. 

Case vu. (No. U-200626.) A sixty-seven 
year old man underwent sigmoid colectomy for 
a large inflammatory mass secondary to 
diverticulitis. An open end-to-end closure of 
the colon defect was performed and continuous 
suction was instituted. No significant complica- 
tions developed until the fourth postoperative 
day when severe abdominal pain, fever, tachy- 
cardia, shock and death occurred within a 
twenty-four-hour period. 

The presence of a chronic inflammatory 
process in the tissues of the operative area was 
an unfavorable factor in this case and may 
have contributed to the suture line leakage. 
Because of this condition a preliminary fecal 
diversion by transverse colostomy or comple- 
mentary cecostomy might have been indicated. 

Case 1x. (No. U-128091.) An inflammatory 
lesion secondary to diverticulitis of the sig- 
moid colon was resected in a fifty-nine year 
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old man. A closed end-to-end anastomosis was 
performed. On the tenth postoperative day 
fever and diarrhea developed. These symptoms 
continued intermittently, and examination six 
weeks aftei »peration revealed tenderness in 
the lower abdomen and a tender mass rectally 
in the posterior midline. The inflammatory 
process subsided under antibiotic therapy 
about two months postoperatively. 

These symptoms and findings are consistent 
with those of pelvic abscess, which probably 
was secondary to fecal leakage from the suture 
line. Reactivation of the previous inflammatory 
process in adjacent pelvic structures is also to 


be considered. 


Group I1I—Complementary Cecostomy 


Case x. (No. U-165035.) A fifty-three year 
old man underwent resection after preparation 
with sulfasuxidine, and open end-to-end anasto- 
mosis for carcinoma of the rectosigmoid colon 
was performed. A tube cecostomy was estab- 
lished at the same procedure. Penicillin, strep- 
tomycin and sulfasuxidine were given after 
operation. On the eleventh day the post- 
operative course was complicated by a fecal 
fistula which presented through the abdominal 
wound. The fistula closed spontaneously about 
two months later. 

In this case cecostomy did not prevent leak- 
age of fecal material from the bowel, which 
illustrates the fact that a cecal stoma does not 
completely divert the fecal stream. 

Case xi. (No. U-191134.) A_ fifty-seven 
year old woman was treated with resection of 
the left colon and open end-to-end anastomosis 
of the rectosigmoid colon. The lesion was 
adenocarcinoma but the patient had received 
radium and x-ray therapy nine months pre- 
viously for squamous cell carcinoma of the 
cervix. A complementary tube cecostomy was 
established. During the postoperative period 
the patient experienced fever and a “bearing 
down” pain in the pelvis. On the eighteenth 
day a fecal fistula going into the vagina was 
apparent. Examination revealed an opening in 
the left fornix which communicated with an 
abscess cavity. It was assumed that leakage 
had occurred at the line of suture, resulting in 
an abscess which ruptured into the vagina. 
A transverse colostomy was performed to divert 
the bowel contents but purulent discharge from 
this area continued. 

Radiation therapy undoubtedly rendered the 


tissue less favorable for anatomosis in this case. 
In spite of the cecostomy which was performed 
as a precautionary measure, a breakdown at 
the suture line occurred and resulted in abscess 
formation. An additional compromising factor 
was the unprepared condition of the bowel at 
the time of operation. 

Case xu. (No. U-207200.) A seventy-three 
year old man underwent sigmoid colectomy for 
diverticulitis and polyps. An end-to-end closed 
type of anastomosis was performed and a tube 
cecostomy was established at the same pro- 
cedure. On the thirteenth postoperative day 
a wound dehiscence developed which required 
closure with through and through sutures. At 
that time an abscess was found in the anterior 
abdominal wall between the left rectus wound 
and the cecostomy. The patient was given 
intensive antibiotic therapy. The cecostomy 
required operative closure but the cecal fistula 
recurred and a second closure was necessary. 
The patient eventually recovered and was dis- 
charged on the sixty-ninth postoperative day. 

The abdominal wall abscess and wound 
dehiscence are best explained by leakage from 
the cecostomy. In this case hospitalization and 
morbidity were prolonged as a result of the 
complementary cecostomy. 


COMMENTS 


As noted from these cases, complications 
resulting from fecal leakage were more common 
and more severe when a complementary 
cecostomy was not performed than when the 
proximal decompressive vent was established. 
Attention is particularly directed to the four 
cases of peritonitis resulting in death when no 
cecostomy was performed. In these fatal cases 
the onset of postoperative symptoms was 
usually acute, indicating sudden decompression 
of the colon through the site of perforation. By 
similar reasoning, a high intraluminal pressure 
was probably present within the bowel prior to 
rupture through the suture line. 

On the other hand, there were no instances 
of generalized peritonitis and no deaths 
attributable to fecal contamination among the 
cases in which a complementary cecostomy was 
established. This comparison is more significant 
when one considers that cecostomies were 
usually performed when conditions for anasto- 
mosis were unfavorable. It should be remem- 
bered that cecostomy does not divert the fecal 
stream; the purpose of this complementary 
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procedure is to provide an outlet for excessive 
accumulation of gas or stool within the colon. 
From an analysis of the complications it can 
be concluded that overdistention of the large 
bowel was prevented in this group of patients. 

Cecostomy cannot be considered a substitute 
for transverse colostomy, in which the fecal 
stream is completely diverted from the distal 
bowel. Transverse colostomy has a definite 
place in operations on the colon, but this study 
has been concerned only with examination of 
the role of cecostomy. Therefore no evaluation 
of transverse colostomy or comparison with 
cecostomy has been attempted herein. 

The tube cecostomy is not difficult to per- 
form but is of some inconvenience. Complica- 
tions arising from the procedure itself were few; 
these included one abdominal wall abscess, one 
incisional hernia and five fistulas which 
required closure. 

From this study it is apparent that comple- 
mentary cecostomy is a useful procedure and 
should not be excluded from the armamen- 
tarium of the surgeon. It would seem to be 
primarily indicated in cases in which conditions 
are not ideal for colon anastomosis. Such 
factors as partial impairment of venous or 
arterial blood supply, subserosal hemorrhage, 
edema and fibrosis are important in this 
regard. A significant disproportion in size of 
the anastomosed segments, technically difficult 
closures low in the pelvis, unprepared bowel 
and the large atonic bowel of Hirschsprung’s 
disease are also compromising situations. Under 
these circumstances the extra safety pre- 
caution of a proximal cecal vent can be ex- 


pected to prevent overdistention of the large 
bowel. 


SUMMARY 


1. The complications arising from 226 cases 
of resection of the colon for various types of 
lesions have been reviewed. Only non-obstruc- 
tive cases of primary anastomosis distal to the 
ascending colon are considered. 

2. The incidence and severity of complica- 
tions attributable to leakage from the suture 
line or perforation of the large bowel were lower 
in the group of sixty-seven patients treated 
with complementary cecostomy. In contrast 
to the group in which no proximal stoma was 
established, conditions of anastomosis were 
such in most of the cases in which comple- 
mentary cecostomy was performed that com- 
plications were to be expected. The difference 
between the two groups, therefore, appears to 
be significant. 

3. Complementary cecostomy is still a useful 
procedure and should be considered when ideal 
conditions for bowel anastomosis are not 
present. 
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Congenital Aganglionic Megacolon 


Haro_p AXELROD, M.D., Richmond, California 


A recently as 1947 it could justifiably be 
said “‘the surgical treatment of mega- 
colon, although, perhaps, statistically more 
satisfactory than the use of medicaments, is 
far from ideal and such methods of operation 
as entero-anastomosis, drainage procedures, 
resection of segments of the bowel, and so 
forth, although they yield satisfactory results 
in many instances, have utterly failed to give 
relief in many other cases.’’? At that time it 
could also be said that ‘‘congenital megacolon 
colitis is a poorly understood disease for which 
no really satisfactory method of treatment has 
yet been devised.” 

As is customary in those instances in which 
the etiology of a disease is one of speculation 
rather than knowledge, numerous theories 
were proposed in the search to determine 
what was the actual pathology in Hirsch- 
sprung’s disease. Investigators were well aware 
that the etiology remained hidden. It is a 
matter of not infrequent note that once a 
discovery is made, it appears to have been so 
simple and apparent that it is a wonder it was 
not made long before. That is the situation in 
regard to the condition known as Hirsch- 
sprung’s disease or, now more accurately 
termed, congenital aganglionic megacolon. 
With its specific etiology now clear, the 
wonder is, indeed, that it was not discovered 
long ago. 

Many anatomists and physiologists had 
indicated the location of the abnormality. As 
early as IQOI in a report of one case of mega- 
colon, Tittel?? observed that the ganglion cells 
of the myenteric plexus of the large bowel 
showed signs of degeneration and were scanty 
as well at different levels. In a paper on mega- 
colon in 1907, Hawkins’ postulated the idea 
of a physiologic obstruction due to a neuro- 
muscular defect as the cause of the disease. In 
1920 and in 1924 Dalla Valle*’ reported two 
cases of congenital megacolon occurring in two 
brothers. In each instance he demonstrated the 
absence of nerve cells in Auerbach’s plexus in 
the distal, undilated portion of the bowel. 
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Cameron! reported inflammatory cell re- 
placement of the ganglia of the myenteric 
plexus in the distal, undilated portion of the 
bowel in 1927 and 1928. Etzel® described 
absence of the nerve cells of the normal-appear- 
ing distal, large intestine in four cases of 
megacolon. In 1935 Perrot and Danon'® 
reported a case of an autopsied fifteen-day old 
infant whose death from intestinal obstruction 
was attributed to a physiologic obstruction 
resulting from poor development of the myen- 
teric plexus. In 1938 Robertson and Kernohan"® 
reported the results of study of a boy whose 
death resulted from a typical case of megacolon. 
They reported that the ganglion cells and 
fibers of the plexus of Auerbach were definitely 
smaller than normal, vacuolated and the gan- 
glion cells were absent or very imperfectly 
formed. They noted these same findings in 
several other cases of megacolon. In 1948 
Whitehouse and Kernohan* reported a very 
excellent study of eleven cases of congenital 
megacolon. They conclusively demonstrated 
the absence of the ganglion cells of the plexus 
of Auerbach in the distal, undilated portion of 
the bowel and showed that this absence was 
not due to inflammatory change, vacuolation 
or any other replacement of ganglion cells, but 
rather was due to a complete absence of the 
cells which had never been present. This was 
emphatic support for the congenital basis of 
this disability. They further added support to 
this concept in their study of five cases of 
secondary megacolon. In no instance in these 
latter five cases was there absence of the 
ganglion cells of Auerbach’s plexus. 

In 1923 Ishikawa!*:'* stated that interruption 
of the sacral parasympathetic fibers to the 
colon was the cause of megacolon. Adamson 
and Aird! sectioned the same fibers in their 
work on cats and produced megacolon. Klein- 
schmidt! was able to verify this. From these 
factors it is apparent that much evidence 
existed to indicate that there was some neuro- 
genic factor which was the cause of this disease. 
On this basis there evolved the idea of lumbar 
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sympathectomy as a specific procedure for this 
disease. While beneficial results were claimed 
to derive from this procedure, many failures 
were reported as well. The disease was still 
uncomprehended. With the mistaken idea of 
the dilated portion of the bowel as the seat of 
pathology, resections of this segment of the 
bowel were undertaken. Again the results of 
this were equivocal. Spasm of the sphincter 
ani was also presumed as a possible cause of 
the disability and attempts were made to 
rectify the pathology by eliminating this factor. 
All these measures simply skirted the actual 
facts. There was a factor of neurogenic im- 
balance but the absence of the ganglion cells 
of the myenteric plexus was the precise cause of 
it. There was a factor of obstruction, not 
due to an organic cause, but the result of a 
physiologic obstruction. There was the factor 
of inspissated feces resulting from marked 
dehydration due to the increased length of 
intestine with greater water-absorbing surface 
which, in turn, was secondary to the physio- 
logic obstruction. All these factors fringed on 
the precise cause of this condition but none 
was quite accurate. 

In 1948 Swenson and Bill®® reported on a 
study, made in the previous two years, of 
twenty patients in whom a clinical diagnosis 
of congenital megacolon had been made. By 
means of a special technic they were able to 
demonstrate an area of spasm in the rectosig- 
moid or rectum. In the milder cases among 
these twenty the treatment suggested by Law'® 
had been successful. Colostomies performed 
proximal to the area of spasm in six patients 
had relieved them completely. In three of 
these recurrence of the disability ensued when 
closure of the colostomy was performed. They, 
therefore, believed that removal of the area 
of spasm in its entirety would relieve the func- 
tional obstruction. To do this they devised an 
entirely new modification of the procedures 
described by Maunsell’? and Weir.?* The 
procedure was performed on dogs and gave 
such encouraging results that the operation was 
performed on three patients with excellent 
results. By August, 1950, Swenson”! was able 
to report on fifty-two cases with excellent 
results in fifty-one and an anticipated similar 
result in the fifty-second. (Too distal a resection 
had been performed, requiring a second opera- 
tion with a more proximal resection.) Stephens 
et al.,? who had observed Swenson’s work, were 
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able to report consistently successful results 
as well. 

In March, 1951, Hiatt,’ who had been work- 
ing along lines similar to Swenson, published a 
paper on the pathologic physiology of con- 
genital megacolon, and clearly expounded the 
disturbance which was present. He followed 
this at the same time with a paper" describing 
his modification of the procedure described by 
Swenson and Bill, and reported its use in 
twenty-three patients. 


PATHOLOGIC PHYSIOLOGY 


Only a proper understanding of the anatomy 
and physiology will make clear the pathologic 
disorders present in this disease. The nerve 
supply of the large intestine consists of two 
plexuses: (1) Auerbach’s or the myenteric 
plexus which lies between the two muscular 
coats and, (2) Meissner’s plexus which lies in 
the submucous layer. A peristaltic wave in the 
colon is a muscular contraction passing from 
the proximal to the distal part in a continuous 
manner. This is mediated through the Auerbach 
plexus with the ganglia serving as control sta- 
tions for the nervous impulse so that the latter 
is graded and orderly, reaching the musculature 
at only one point at a time and causing that 
point to contract; and then passing in a sequen- 
tial, regulated manner to the next distal point, 
causing the latter to contract while the pre- 
viously contracted point relaxes. In this manner 
a well regulated peristaltic wave passes along 
the entire colon, from the cecum to the rectum. 
The time occupied in the passage of this wave 
from the beginning to the terminus of the 
large intestine is easily measurable by the eye. 
However, for all practical purposes the passage 
of an impulse along a nerve fiber may be con- 
sidered instantaneous. If the nerve impulse 
were carried along a segment of the colon at 
this speed, it is readily apparent that such a 
segment would contract throughout its length 
simultaneously; there would be no graded 
impulse and there would simply exist a spastic 
contracture along such a segment of bowel 
which, with the passage of the impulse, would 
relax along its entire length simultaneously. 
It is apparent that no impetus exists to propel 
anything along the lumen of such segment 
forward or, for that matter, backward. Any- 
thing within such segment of bowel will simply 
be squeezed out at either end, orad and caudad. 
The designation of this disease as congenital 
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aganglionic megacolon describes the disease 
precisely. It is congenital and aganglionic be- 
cause of the congenital absence of the ganglia 
of the myenteric plexus in the part of the 
bowel distal to the dilated portion. The disease 
is, in fact, in the distal undilated portion of the 
large intestine rather than in the dilated por- 
tion which contributes the word megacolon 
to the designation of the disease. The dilated 
portion of the bowel is, indeed, entirely normal; 
its greatly increased lumen, thickened wall and 
elongation are entirely physiologic reactions of 
normal bowel to a chronic obstruction distal to 
it. In the narrowed segment distal to the 
dilated portion of the colon, the ganglia of 
Auerbach’s plexus are absent but nerve fibers 
are present. (The nerve fibers are non-mye- 
linated and lie where Auerbach’s plexus would 
normally be situated. These non-myelinated 
nerve fibers are not present to any marked 
degree where the myenteric plexus is present. 
The significance of these different fibers is 
unknown.”*) The length of this segment is 
dependent directly upon the length over which 
the ganglia are missing. When the nerve im- 
pulse from the proximal, normal portion 
reaches this part of the bowel, an intense spastic 
contraction takes place, the lumen of the 
bowel is greatly contracted, if not entirely 
eliminated, the normal peristaltic wave reach- 
ing it is caded and with it the forward propul- 
sion of the bolus from the proximal, normal 
portion. In effect, an almost complete obstruc- 
tion is present at this junction of the normal 
with the aganglionic segment of the bowel. A 
vicious cycle is now set up. As the feces from 
the normal bowel reaches the aganglionic por- 
tion, the momentum imparted to them by the 
peristalsis propels some of them into the latter 
segment. As the forward movement behind 
continues, feces are packed into the first portion 
of the narrowed part of the bowel. This part 
of the fecal stream can move forward only by 
sufficient push from the propulsive efforts of 
the bowel orad to it. Meanwhile, though the 
aganglionic part of the bowel is incapable of 
peristaltic function, its other functions are not 
impaired. Water absorption from the feces in 
it continues and as it does the feces become 
drier and harder. The pounding from behind 
continues. An impaction now results, providing 
a stronger block to the feces constantly being 
propelled into the aganglionic portion. With 
the feces now backing up into the normal bowel, 
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dilatation of the latter occurs. If the blockage 
is complete, acute intestinal obstruction results, 
in no manner different in result to the proximal 
part of the bowel than if an acute volvulus 
were to occur in the narrowed segment. It is 
characteristic of these patients that they do 
have episodes of acute intestinal obstruction. 
This results in the death of many of these 
infants at an early age. If the obstruction is 
not relieved all the sequelae of acute intestinal 
obstruction ensue up to death. Swenson and 
Bill noted that when proximal colostomy was 
performed as a lifesaving measure in six of their 
cases, the symptoms of the disease completely 
disappeared. When the colostomies were closed 
in three of these, prompt recurrence of the 
disease took place and full relief was again 
provided only by re-establishment of the 
colostomies. However, where complete ob- 
struction does not occur, a chronic obstruction 
results and it is in this aspect of the disease 
that the characteristic picture of congenital 
aganglionic megacolon appears. With the piling 
up of the feces in the proximal, normal portion, 
the latter becomes secondarily dilated. As this 
fecal accumulation increases, the dilatation in- 
creases. As the dilatation continues the peristal- 
tic waves become more forceful. As is true of 
any muscle in the body, increased use results 
in hypertrophy. The hypertrophy taking place 
here refers to both the circular and longitudinal 
muscle. With the hypertrophy there is, of 
course, thickening of the wall of the bowel as 
well as lengthening. In no other physiologic 
manner can the dilated, lengthened and hyper- 
trophic bowel wall be explained. This dilatation 
and lengthening of the bowel provide a tre- 
mendously increased mucosal surface. As a 
result of this, continued over a period of time, 
the proximal, normal bowel becomes tre- 
mendously dilated with dehydrated feces, dis- 
tending the abdominal wall until the character- 
istic picture of the child with the tremendously 
dilated abdomen, the flaring ribs, the spindly 
legs and the retarded development appears. 


CLINICAL COURSE 


With the proper use of enemas and other 
non-operative means of care, these children 
are not as severely disabled, but their dis- 
ability is nevertheless marked. Hiatt has 
pointed out the danger of the enema itself 
when it is of the tap-water variety. He has 
shown that the danger of the tap-water lavage 
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consists in the very rapid absorption of the 
hypotonic solution through the greatly in- 
creased absorbing surface combined with the 
increased hydrostatic pressure. The result is 
water intoxication and these patients, not 
uncommonly, are found to be in extreme weak- 
ness and pallor with marked sweating following 
this type of enema. He ascribed the death of 
one of these patients, occurring immediately 
after such enema, to this fact. This is another 
factor accounting for the small number of these 
patients reaching adulthood. To minimize the 
dangers of the enema in these patients he has 
recommended a solution of 7 per cent gelatin 
which has an osmotic force equal to that of the 
circulation. 

As is not unusual when one congenital defect 
exists, others often accompany it. Swenson 
investigated twenty patients with aganglionic 
megacolon by means of cystograms. He found 
that nineteen of them showed hypotonicity of 
the bladder, the bladder capacity of these pa- 
tients being far above average before any 
detrusor contractions occurred. This is an 
indication of a deficient pelvic parasympathetic 
nerve supply. This is a matter of importance, 
for in the course of freeing the rectum prior 
to its removal from the pelvis, as is done in the 
surgical treatment of this condition, injury to 
the parasympathetic nerve supply to the 
bladder may easily occur since their precise 
course is unknown and the nerve fibers are too 
small to be dissected out. 


DIAGNOSIS 


The diagnosis of congenital aganglionic 
megacolon is not too difficult. At or shortly 
after birth obstinate constipation becomes 
apparent. By means of enemas alone these 
children are able to evacuate their bowels. So 
long as enemas are diligently given, these 
children will have bowel movements. Despite 
the administration of enemas the overwhelming 
majority of children will appear with a greatly 
distended abdomen, although not necessarily 
sick. Their parents will report that they eat 
well if they are given enemas with any degree 
of regularity. Some will definitely show physical 
and mental retardation; others will not. There 
will usually be a history of treatment by medi- 
cal means over a long period of time, but this 
treatment will not have affected them any 
more than when they received enemas alone. 

Some of these patients may be seen as new- 
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borns in an acutely obstructed condition. 
There the need for differentiation will be only 
between congenital aganglionic megacolon and 
organic obstruction, complete or incomplete. 
With aganglionic megacolon a history will 
usually be obtained of some anal expulsion of 
feces following birth. In those newborns with 
complete organic obstruction there will never 
have been a bowel movement and the scout 
film of the abdomen will show the point of 
obstruction inasmuch as there will be no bowel 
gas noted distal to that site. 

In those infants and children older than the 
newborn, acute intestinal obstruction may 
also occur. These patients will have a history 
pathognomonic of this disease. Certainly no 
legal statute exists stating that these children 
cannot develop an obstruction due to other 
causes. The differential diagnosis here should 
not cause serious difficulty. 


TECHNIC 


Where the obstruction is complete, explora- 
tory laparotomy will be required with the 
performance of the shortest possible procedure 
consistent with saving the patient’s life. This 
will usually consist of a transverse loop 
colostomy definitely proximal to the con- 
tracted segment. It would usually be unwise to 
attempt to give an enema with the idea of 
loosening the impacted feces and thereby 
allow the gas behind to be expelled. The in- 
creased intracolonic pressure may possibly be 
enough to result in a blowout of the tightly 
distended colon. It should be a matter of note 
that in any acute obstruction there is insufficient 
time for the bowel musculature to become 
hypertrophic. Consequently the bowel wall 
proximal to the obstruction is thinned. Bowel 
wall hypertrophy occurs only where there is 
adequate time for development as in chronic 
obstruction. 

When no emergency exists, the patient may 
be fully assayed and prepared for definitive 
surgery. While no dogmatic rules about per- 
formance of this operation relative to the size 
of the patient can be made, the child with this 
disease who is two years of age or older is a 
suitable candidate. In those younger, a trans- 
verse colostomy well proximal to the narrowed, 
distal segment should be performed until the 
child’s size is sufficient to permit performance 
of the specific procedure. Those who are ex- 
perienced in performing this procedure can 
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certainly execute it in smaller children. On the 
average, however, it is desirable to wait until 
the patient’s size is such that the structures 
may be seen and dissected with greater accuracy. 

The operation consists of removal of the 
entire narrowed, distal segment, the transi- 
tional area and a variable part of the distal, 
dilated part of the colon. Beside the customary 
means used to prepare a patient in this age 
group for major abdominal surgery of an 
elective nature, it is desirable to decompress the 
dilated bowel before going to surgery. By 
means of diet, enemas and intestinal anti- 
septics this can be obtained, as well as provid- 
ing a sterile, colonic lumen. It is also highly 
desirable to intubate a vein, usually the greater 
saphenous at the ankle, with a polyethylene 
catheter prior to the start of surgery. Once 
the patient is properly prepared the procedure 
used is the operation devised by Swenson with 
Hiatt’s modification. 

Entrance to the peritoneal cavity is provided 
by either a lower left, vertical rectus incision 
or an oblique one starting in the region of the 
right pubic spine and extending in an oblique 
line across the midline, cutting the left rectus 
muscle and extending to the left flank. The 
finding of the junction of the dilated, hyper- 
trophied segment with the distal, narrowed 
segment (the transitional area) is the point 
at which bearings are taken. The superior 
hemorrhoidal vessels are found and clamped 
along the transitional segment. The transitional 
portion and all the large bowel distal to it are 
now dissected free from all the structures 
attached to them. It must be constantly kept 
in mind that in this dissection it is the absence 
of the ganglion cells lying between the longi- 
tudinal and circular musculatures that is the 
cause of this disease. Therefore, the removal 
of the tube of bowel where this deficiency 
exists without the inclusion of any attached 
structures is the desired dissection. Further- 
more, since so many of these patients have poor 
innervation of the pelvic viscera, disturbance 
of any of the structures other than the bowel 
itself is highly undesirable. The narrowed seg- 
ment is, therefore, stripped down very closely 
along its outer coat to the insertion of the 
levator ani into the anus. Because the normal 
but dilated and hypertrophied portion has been 
propelling feces into the proximal part of the 
abnormal segment, some dilatation of a 
variable length of the proximal part of the 


latter is present. For this reason it is necessary 
to resect a variable portion of the dilated seg- 
ment orad to the transitional area. More 
precisely, frozen sections of the muscularis 
taken at intervals along this part of the bowel 
will reveal where the ganglia are present in 
normal number. This may, however, result in 
undue prolongation of an already lengthy 
procedure. By pathologic examination 12 cm.?! 
and 20 cm." have been suggested as a suf- 
ficiently safe orad point of resection. In line 
with those suggestions the length of bowel 
resected will vary with the distance between 
the transitional area and the anus. It may 
require anastomosing the splenic flexure or 
even the transverse colon to the anus. The 
blood supply to the unresected portion of the 
bowel must, of course, remain unimpaired. It 
may be found that the only thing preventing 
approximation of the point of resection of the 
bowel wall to the anus without tension is the 
inability of the blood vessels to stretch that 
distance. Where this is so, the mesentery must 
be cut close to its origin and the blood vessels 
hindering this movement must be ligated close 
to their origin, usually the inferior mesenteric 
vessels. With that done the arcades and the 
marginal artery are preserved, permitting the 
vascular supply to remain intact and at the 
same time allowing the necessary mobility. 
This having been accomplished, attention is 
now directed to the perineum. The anus is 
dilated, an Allis clamp inserted from outside 
the body into the rectum and directed by a 
hand in the abdomen to as high a position as 
possible, the bowel is clamped and is drawn down 
to the anus and out, intussuscepting the bowel 
through the anus. It is drawn out far enough 
so that the point which has been elected for 
anastomosis to the anus is brought into proper 
position for the performance of the anastomosis 
on the perineum. A two-layer anastomosis may 
be done here, cutting away at the same time 
the diseased bowel. At the completion of this 
step the newly formed anastomosis is pushed 
back into the body through the anus. A drain 
may or may not be inserted into the presacral- 
retro-anastomotic area through a stab incision 
between the tip of the coccyx and the posterior 
margin of the anal ring. 


CASE REPORTS 


Caser. D.L., a six year old boy, was seen 
with the complaints of abdominal distention, 
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frequent episodes of illness and obstipation. 
Since the second month of his birth the parents 
could barely recall when he had had a bowel 
movement spontaneously. Enemas and cathar- 
tics were used regularly to obtain bowel move- 
ments. There had been episodes when he was 
particularly ill and when he would finally have 
a bowel movement after several attempts. At 
such times the excreta consisted of very firm, 
scybalous balls. Between such episodes the 
feces were very firm as well. The child went 
to school and was an average student. His 
mixture with his classmates was greatly 
limited because of his inability to keep up with 
their activity. He had been under the care of 
doctors who had treated him medically with 
very little improvement above that obtained 
by enemas and cathartics alone. 

Physical examination revealed a pale, white 
boy who appeared his age of six but who 
definitely lacked the vigor seen in a well child 
of that age. His abdomen was the most prom- 
inent part of his anatomy because of its marked 
distention. It was symmetrically distended and 
bulged the ribs outward, causing them to flare. 
Several large veins coursed over the abdomen. 
On palpation the abdomen was firm but not 
hard. No tenderness was present unless heavy 
and deep palpation were done. No masses 
could be felt. There was no rebound tenderness. 
The extremities were somewhat thinner in 
appearance than a normal child of the same 
age. He was pale and the skin, as a result of 
this and the absence of blemishes, had an 
“ethereal” appearance to it. The only other 
abnormality of note was a limp in the left 
lower extremity due to Perthes disease of the 
left hip. 

Barium enema revealed the typical findings 
in this disease. The radiologist’s report follows: 
“Examination of the colon, by barium enema, 
demonstrates that the rectum and distal sig- 
moid did not distend to the degree that is 
ordinarily seen in the course of a barium 
enema, but these structures were normal in 
contour. The proximal rectum extends directly 
superiorly in the midline to a point anterior 
to the interspace between L 4 and 5 and then 
turns anteriorly and to the right. At the point 
of turn the lumen fairly abruptly widens to 
about 3 times the caliber of the sigmoid distal 
to this point. The sigmoid is very long and this 
dilated portion extends to the right to overlie 
the lateral portion of the right ileum and then 
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extends completely across the abdomen to the 
left side. No attempt was made to fill the 
proximal colon. Wide mucosal folds are visible 
in this dilated intestine.” 

The patient was prepared for surgery by 
means of daily enemas of physiologic saline 
until clear return, administration of oral sulfa- 
suxidine and milk of magnesia and cascara 
cathartics. Orally the patient received daily 
multivitamin capsules and a low residue, high 
protein, high calorie diet. When the distention 
of the abdomen had been reduced to an almost 
normal appearance and the enema return 
showed soft stool without odor, the patient was 
subjected to the operation. His postoperative 
course was uneventful. He had a spontaneous 
bowel movement on the third postoperative 
day. Oral feedings were started that same day. 
Sutures were not removed until the tenth post- 
operative day and the patient was discharged 
on the thirteenth postoperative day. There has 
been no diarrhea and the patient has one to 
two formed, soft bowel movements daily. In 
the eighteen months since the operation the 
patient has shown a much more rapid rate of 
growth than previously and he has put on 
weight in accordance with it. The treatment 
of the Perthes disease of the left hip was started 
four months after the operation under ortho- 
pedic care and is continuing. 

Case u. C. M., a two and a half year old 
girl, had had a few bowel movements imme- 
diately after birth but had also become dis- 
tended abdominally within one month after 
birth. Treatment by the various medical 
procedures was carried out in conjunction 
with enemas; and when the medication was 
halted and the enemas alone used, the child 
did as well. Although enemas had been given 
daily there had always been present a marked 
degree of abdominal distention. No history of 
urinary difficulty was obtained. 

Physical examination revealed a two and 
one-half year old girl who did not appear to 
be behind the developmental pattern for her 
age. She appeared to be fairly active. Her large 
protuberant abdomen, which in its state was 
symmetric, bulged up to the costal margins, 
causing the ribs to flare. Her hemic com- 
ponent appeared to be normal. The abdomen 
was firm but not hard, not tender and no 
masses could be felt. Neither liver nor spleen 
was palpable. No other abnormalities were 
noted. A barium enema revealed the findings 
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typical of the disease. The radiologist’s report 
follows: “‘A preliminary film of the abdomen 
shows several markedly dilated gas-filled loops 
of intestine, undoubtedly colon, in the right 
abdomen and mid-line and several loops of 
small intestine, not dilated, and containing 
only a little gas, in the left abdomen. Examina- 
tion of the colon by barium enema showed that 
the rectum and distal sigmoid were essentially 
normal in caliber, but beginning at about the 
mid-sigmoid, there was very marked dilatation 
of the proximal colon. The sigmoid extends 
upward and to the right so that the point of 
junction of non-dilated and dilated sigmoid is 
in the right upper quadrant. The post-evacua- 
tion film shows that the distal sigmoid and 
rectum has expelled most of the barium from 
that area, but the proximal sigmoid and the 
colon retained the barium. This examination 
shows evidence of megacolon. The narrow 
segment of intestine begins at about the mid- 
sigmoid and involves the distal sigmoid and 
rectum.” 

After four days of preparation (morning and 
evening saline enemas, milk of magnesia with 
cascara daily, and sulfasuxidine combined with 
a low residue, high protein, high calorie diet) 
the patient was taken to the operating room. 
The large bowel, extending orad from a point 
2 cm. above the pectinate line (including the 
entire narrowed segment) and 20 cm. cephalad 
to the transitional area, was dissected free, 
intussuscepted through the anus and resected 
as the anocolonic anastomosis was performed 
on the perineum. 

The postoperative course was uneventful. 
On the second postoperative day the patient 
started to have bowel movements of gelat- 
inous consistency and was allowed up and 
about freely. By the fifth postoperative day 
she was eating a regular diet, her bowel move- 
ments were only two per day and she was dis- 
charged. Since that time (sixteen months ago) 
she has had no difficulty, her abdomen has 
receded to normal size and she has been normal 
in every respect for a child her age. 


CONCLUSIONS 


Experimental and pathologic observations 
over a long period of time, culminating in an 
operative procedure devised by Swenson to 
verify conclusions reached concerning the 
pathologic physiology of Hirschsprung’s dis- 
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ease, have definitely established the cause of 
this disease entity and resulted in a curative 
procedure. An attempt has been made to 
clarify the steps in the development of the 
clinical entity long noted in this disease. 

Two cases have been presented to illustrate 
the excellent results that can be achieved by 
operative correction of this congenital anomaly. 
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KINSELL has had a very favorable experience using hormone therapy 
in addition to antibiotics in acute inflammatory surgical cases. Of course 
the hormones he used (ACTH or cortisone) are known to increase the 
breakdown of protein tissue and the loss of chlorides and potassium. There- 
fore, these patients need increased quantities of proteins intravenously 
and potassium chloride. These hormones also cause an increase in body 
retention of sodium, so the use of intravenous sodium should be greatly 
limited. Kinsell realizes there are certain contraindications to the use of 
these hormones, especially in patients with gastrointestional ulceration, 
insufficient renal function, congestive heart disease or tuberculosis. Many 
patients in a debilitated condition who need non-emergency surgery will 
make a better convalescence if treated by these hormones for two days 
prior to surgery and three days afterward. (Richard A. Leonardo, M.D.) 
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Gastrointestinal Adenosis Associated with 
Melanin Spots on Lips, Buccal Mucosa 
and Digits 


JosePH P. O’Brien, M.p., Buffalo, New York 


From the Roswell Park Memorial Institute, Buffalo, N. Y. 


a segment of the gastrointestinal tract 
or any combination of segments may be 
the site of numerous adenomatous polyps. The 
literature is replete with case histories of 
hereditary adenosis of the colon and rectum. 


Therefore, only a few brief facts about this 
disease will be mentioned in this paper. 
Hereditary adenosis of the colon and rectum 
has been well established as a clinicopathologic 
entity. The disease ends abruptly at the ileo- 
cecal junction. From a genetic standpoint it is 
mendelian dominent characterized by a single 
dominent gene. The transmission may be 
through either parent. About half of the 
children of an affected parent have the disease 
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while all the children of those parents not 
affected are normal. (Fig. 1.) 

In contrast, hereditary adenosis of the 
gastrointestinal tract associated with distinc- 
tive melanin spots on the lips, buccal mucosa 
and digits has not been recognized too fre- 


Fic. 1. Hereditary adenosis of the colon and rectum. 


quently, and fewer than thirty proved cases 
have been reported in the literature. The syn- 
drome has been adequately described by 
Jeghers et al.! Before his paper on the subject, 
published in 1949, the disease was not pre- 
viously identified in the English literature and 
was recognized to a very limited extent else- 
where. Dr. Jeghers gave credit to Dr. Pentz 
of Holland for giving the first adequate 
description. 
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ric. 2. 


Case 1. Distinctive melanin spots on the lips, 


Fic. 3. Same case. Distinctive melanin spots on buccal mucosa. 


Fic. 4. Case 1. Melanin spots on digits. 


CASE REPORTS 


The following case ‘is presented briefly to 
again draw attention to this interesting 
syndrome. 

Case 1. F.C, an eighteen year old white 
boy, was admitted to the Roswell Park 
Memorial Institute on October 9, 1951. His 
symptoms included generalized itching of the 
skin for one year, paraumbilical abdominal 
pain, fatigue associated with a weight loss of 
15 pounds, and a discharge of blood from the 
rectum. 

The patient’s father and brother showed 
evidence of the disease; his mother and two 
sisters were uninvolved. 

Physical examination disclosed distinctive 
pigmentation of the lips, buccal mucosa and 
digits. (Figs. 2 to 4.) The examination other- 


27 


wise was not informative. Roentgenoscopy 
demonstrated numerous polyps in the colon, 
especially around the hepatic flexure. The 
stomach and small bowel were not examined. 
The sigmoidoscopic examination was negative. 
Surgery was advised and accepted. 

On November 30, 1951, the abdomen was 
explored. A polyp measuring 2.5 cm. was 
located involving the jejunum 50 cm. from the 
ligament of Treitz. A partial obstruction was 
obvious as the jejunum above the polyp was 
dilated and hypertrophied. A polyp 80 cm. 
from the ligament of Treitz was discovered by 
palpation. Both polyps were removed. The 
stomach was free of any palpable pathologic 
disease. A one-stage colectomy with the estab- 
lishment of an ileosigmoid colostomy was 
completed. 
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Fic. ‘ Case 1. Adenosis of terminal ilium, appendix and colon. Three adenoma- 
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tous polyps removed from the small bowel. 


40 60 
MF AF M.F 
8 22 30 28 
O ALIVE AND WELL O FEMALE 
@ DIED- RESULT OF ADENOSIS MALE 


OF SMALL BOWEL 
S DIED OF OTHER CAUSES 


& DIED OF CARCINOMA, WITH EVIDENCE OF ADENOSIS 
Fic. 6. Case 11. Family history. 


From a gross inspection of the terminal 
ileum and appendix, which showed countless 
small polyps that escaped detection on palpa- 
tion during celiotomy, one is impressed with 
the fact that the entire small bowel was simi- 
larly involved. (Fig. 5.) 

The patient made an uneventful recovery 
and has been asymptomatic to date. How 
long before remaining polyps will increase in 
size and act as a nidus for an intussusception 
or cause an obstruction is an _ interesting 
speculation. 

The role that inheritance plays as a factor 


Fic. 7. Case 1. Left ovary showing multiple cysts and 
malignant tumor. 


in the etiology of adenosis of the gastrointes- 
tinal tract, other than the two clinicopathologic 
entities previously described, has not been 
established. The following case reports may 
add significant information about this subject: 

Case u. M. F., a forty year old woman, 
was admitted to the Roswell Park Memorial 
Institute on May 23, 1934. The family history 
is illustrated in Figure 6. The following symp- 
toms were recorded: a lump in the right breast, 
vague lower abdominal discomfort and a 
sacroiliac backache. 
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Physical examination disclosed evidence of a 
firm tumor mass, measuring about 6 cm. in 
diameter, involving the outer mid-quadrant 
of the right breast and fixed to the overlying 
skin. A biopsy specimen was removed; the 
histopathologic report was carcinoma. 

Abdominal examination revealed evidence 
of a nodular mass in the pelvis adjacent to the 
pubis. On rectal and pelvic examination several 
nodular tumor masses were felt. A diagnosis of 
carcinoma of the left ovary with pelvic meta- 
static spread was considered. 

Several days after admission the abdomen be- 
came distended and roentgenoscopy disclosed 
that a space-filling defect in the mid-descending 
colon was causing complete obstruction. 

On sigmoidoscopic examination several small 
polyps were located in the upper rectum and 
lower sigmoid colon. One polyp was removed 
and reported as benign adenoma. 

Cecostomy was performed to deviate the 
fecal stream. During this procedure a nodule 
from the omentum was removed and reported 
as metastatic carcinoma. The patient died on 
July 10, 1934. 

Postmortem examination disclosed primary 
carcinoma of the left ovary with generalized 
abdominal carcinomatosis. (Figs. 7 and 8.) 
After histopathologic review of all malignant 
tissue it was concluded that the primary site 
of carcinoma was resident in the left ovary 
with metastatic involvement of the breast, 
descending colon, visceral and parietal peri- 
toneum, and pleura. The gastrointestinal tract 
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Fic. 8. Case 1. i of malignant tumor of left ovary. 


was either not examined or, if so, the findings 
were not recorded. Therefore, no information is 
available as to whether or not there was 
evidence of polyposis involving the gastro- 
intestinal tract other than the upper rectum 
and lower sigmoid colon as disclosed on sig- 
moidoscopic examination. 

Case ut. D. F., the twenty-two year old 
son of M. F. (Case 11), was admitted to the 
Roswell Park Memorial Institute on Decem- 
ber 8, 1948. The family history is given in 
Figure 6. 

The following symptoms of two months’ 
duration were recorded on admission: loss of 
appetite, frequent nausea and vomiting, pro- 
gressive weakness, and weight loss of 20 pounds. 
Past history was irrelevant, except that for 
several years the patient had passed a small 
amount of blood mixed with the stool. 

The salient finding on physical examination 
included emaciation, an enlarged nodular liver, 
an umbilical and periumbilical mass involving 
the abdominal wall and an upper perirectal 
mass typical of Blumer’s shelf. Biopsy from 
the umbilical tumor was reported as metastatic 
adenocarcinoma. Gastrointestinal x-ray series 
reported a space-filling defect in the antrum 
of the stomach consistent with a primary 
malignant new growth. 

Sigmoidoscopic examination revealed evi- 
dence of polyps in the upper rectum and lower 
sigmoid colon. Biopsy of a polyp was reported 
as benign. adenoma. A postmortem examina- 
tion was not conducted. 
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Case iv. M. F., the eight year old son of 
M. F. (Case 11), was admitted to the Mercy 
Hospital in Buffalo on January 4, 1942. The 
family history is given in Figure 6. 

Symptoms on admission were: severe cramp- 
like pains throughout the abdomen, frequent 
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emesis and a discharge of large quantities of 
dark blood from the rectum. Physical examina- 
tion revealed that the patient was in extreme 
shock; the abdomen was markedly distended. 

The patient died a few hours after admission. 
Postmortem examination revealed the follow- 
ing findings: (1) A tremendous intussusception 
of the jejunum in the usual direction; (2) a 
polyp of the jejunum measuring 314 by 3 by 
2 cm. which acted as the nidus for the intus- 


 susception. Two smaller polyps were located 


in the small bowel; (3) the stomach contained 
several polyps; the largest, projecting from 
the lesser curvature, measured 2 by 114 by 
114 cm. The large bowel and rectum were free 
of disease. 

Case v. M. H., a thirty-eight year old 
woman, was admitted to the Roswell Park 
Memorial Institute April 30, 1934. 

The family history is shown in Figure 9. 
The patient’s father, so it was stated in the 
family history, died from carcinoma of the 
rectum. Her grandmother died from car¢inoma 
of the intestine. Four of five of her aunts and 
uncles died, it was stated by living members of 
the third generation, from carcinoma, the 
site unknown. Aside from the patient, other 
members of the third generation were not 
investigated. 

The patient related a three-month history 


of alteration of bowel habits and a discharge 
of blood from the rectum. Complete physical 
examination was not remarkable except for 
annular ulcerating carcinoma of the upper sec- 
tion. Biopsy was reported as adenocarcinoma. 
Treatment consisted solely of high voltage x-ray 
therapy and the insertion of gold radon seeds 
into the tumor. 

In 1934 a number of patients were so treated 
to evaluate this method of therapy. The radical 
abdominoperineal resection of the rectum, how- 
ever, has been and still is our approach to the 
problem of carcinoma of the rectum. 

The treatment in Case tv, however, was 
effective. The x-ray and radon seeds were 
lethal to the tumor, leaving a smooth stricture. 
The patient returned at intervals for dilatation 
of the stricture. She remained free of recurrence 
of carcinoma of the rectum for fifteen years. 
On March 21, 1949, she was admitted to 
another hospital with several days’ history of 
severe abdominal pain. The hospital record 
revealed the patient to be in profound shock 
on admission. Her abdomen was markedly 
distended. A diagnosis of generalized peritonitis 
was made. The patient died one day after 
admission. 

Autopsy findings were recorded as follows: 
(1) Diffuse fulminating peritonitis caused by a 
perforation of the pelvic colon a short distance 
above the rectal stricture; (2) annular con- 
stricting carcinoma of the transverse colon 
with solitary metastases to the liver; (3) 
diffuse polyposis of the stomach and the large 
bowel; the small bowel was free of pathologic 
disorder; (4) no recurrence of rectal carcinoma. 


COMMENTS 


Referring to Cases 1, 111 and tv, it appears 
to us that the presence of benign adenomas in 
three members of the same family could not 
be explained on chance occurrence, but indi- 
cates that heredity played a role in the etiology. 

It has been demonstrated that a number of 
patients suffering from hereditary adenosis of 
the colon and rectum have a proclivity for the 
development of tumors other than in the colon 
and rectum. Cases 1, 11 and Iv suggest that 
families harboring adenosis of the gastrointes- 
tinal tract may also have a cell instability 
favoring the change of somatic cells into benign 
or malignant tumors. Further study of similar 
case histories will be necessary to support this 
supposition. 
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In reference to Case v, I believe that diffuse 
adenosis of the stomach occurring synchronously 
with diffuse adenosis of the colon without 
involvement of the small bowel is a clinico- 
pathologic entity and that heredity is a factor 
in the etiology. 

We trust that these reported cases _ will 
stimulate a more energetic study of this 
problem. 


CONCLUSIONS 


1. A case of hereditary adenosis of the 
gastrointestinal tract associated with distinc- 
tive malanin spots of the lip, buccal mucosa and 


Gastrointestinal Adenosis 


digits has been added to the number already 
reported. 

2. To date sufficient evidence has not been 
recorded in the literature to show the role 
inheritance plays in the etiology of gastro- 
intestinal adenosis when not associated with 
melanin spots on the lips, buccal mucosa and 
digits. 
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Cook et al. believe, on the basis of a statistical study, that silent gall- 
stones do not usually cause cancer of the gallbladder in more than 3 per 
cent of the cases and often the incidence is only 1 per cent. Hence, “‘ prophy- 
lactive cholecystectomy” is unjustified because often the operative mortal- 
ity Is greater, not to mention other factors such as pain, expense and use of 
overcrowded surgical hospital facilities. (Richard A. Leonardo, M.D.) 
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Segmental Resection for Tuberculosis 


ANALYSIS OF FIFTY CONSECUTIVE CASES 


Abert H. St. RayMonp, JR., M.D. AND Francis H. Cote, m.p., Memphis, Tennessee 


From the West Tennessee Tuberculosis Hospital and 
The University of Tennessee Medical College, Depart- 
ment of Surgery, Memphis, Tenn. 


ro the bronchovascular segment has 
been recognized for many years as the 
anatomic unit of the lung,'~* pulmonary resec- 
tion by segments is of more recent popularity. 
The basic technic, described by Churchill and 
Belsey® and Clagett and Deterling,® in relation 
to the excision of the lingula in patients with 
bronchiectasis of the left lower lobe and the 
lingula has been extended progressively to 
other segments. However, the line of cleavage 
developed between segments is not so well 
delineated as are the fissures between lobes, 
and the pleural barrier to extension of infection 
is absent. Accordingly, the use of segmental 
resection on a large scale in tuberculous patients 
depends upon adequate preoperative control 
of the active, pneumonic component of the 
infective process so that the dangerous, latent 
focus of fibronodular, caseous or bronchial 
disease can be excised safely. Adequate 
chemotherapy is therefore indispensable. Since 
by definition segmental resection limits the 
excision to the portion of the lung actually 
involved, little functioning pulmonary tissue is 
removed. The diseased area has already de- 
creased in size, and the rest of the lung has 
made its compensatory adjustments over a 
period of months, so that disproportion between 
the remaining lung and the pleural space is 
rarely severe enough to require specific man- 
agement. The complications which accompany 
segmental excision are usually related to the 
artificial plane established at the time of 
operation, air leaks and incomplete expansions, 
and the mishaps encountered in any major 
surgery, rather than to space problems, pul- 
monary insufficiency and fulminating tuber- 
culous infection. Since tuberculosis has a 
predilection for the apical and the posterior 
portions of the lobes of the lung, it is possible 
to remove (by segmental resection) significant 
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lesions from the upper and lower lobes on one 
side. At a later date they may be removed 
from the other side without significant decrease 
in the pulmonary function of the patient, if 
pleural complications have been successfully 
avoided. Conversely, a patient with only one 
small residual, necrotic focus may have a more 
favorable prognosis by segmental excision of 
this lesion, provided the operation can be car- 
ried out without excessive danger. 

To review our own results and to assess the 
complications encountered a study has been 
made of fifty consecutive segmental resections 
performed at the West Tennessee Tuberculosis 
Hospital, Memphis, beginning January 30, 
1952, and ending October 19, 1953. 


OBSERVATIONS 


Indications. The clinical and_ radiologic 
indications for segmental resection are the same 
as for other resections in tuberculosis, with the 
added provision that the disease process be 
segmental in distribution and _ reasonably 
localized. Residual necrotic foci after long 
chemotherapy comprise the majority of lesions 
segmentally removed, but persistent cavities, 
solitary nodules and bronchial disease also are 
removed frequently. The indications for limit- 
ing resection to a segment rather than to more 
pulmonary tissue are: (1) The significant 
disease is localized to one or more segments; 
(2) segments of more than one lobe are in- 
volved; (3) maximum conservation of pulmo- 
nary function is obligatory either because of 
previous collapse therapy or resection, planned 
bilateral intervention, or reduced pulmonary 
function. 

Preoperative Management. Most patients 
who are candidates for segmental resection for 
tuberculosis should have long courses of com- 
bined chemotherapy, and operation should be 
undertaken after serial films demonstrate 
stability of the lesion. An exception to this 
must be made in those solid foci suspected of 


‘ 
Re 
te 
at 
: 
: 
2 
4 
a 
32 
“4 ‘ 


Segmental Resection for Tuberculosis 


malignancy which must be operated upon 
early in order to make a diagnosis. The in- 
volved segments are identified as exactly as 
possible before operation by bronchograms 
and by the use of body section roentgenography 
in both postero-anterior and lateral planes. 
Usually bronchograms give more accurate in- 
formation since the laminagraphic studies 
cannot take into account the shifting of the 
segments during healing and _ contraction. 
Bronchoscopy is performed prior to surgery to 
discover any endobronchial foci and to check 
anatomy. As in all surgery the final decision 
of the extent of the resection must be made at 
the operating table, with the chest open and 
after complete palpation of the lung. The in- 
formation gained is combined with that avail- 
able from preoperative studies and an appropri- 
ate operation is performed. 

Technic. The surgical technic used in these 
cases has been developed by Churchill and 
Belsey,> Overholt et al.,’-''! Clagett,® and 
Blades.'? The following points are enforced 
strictly: (1) The segmental artery and the 
bronchus are isolated at the hilum of the lobe. 
(2) Nothing is clamped or divided until all 
structures are identified. (3) The segmental 
bronchus is clamped and divided in the opera- 
tion as early as possible. (4) The separation of 
the segment is accomplished by traction and 
blunt dissection. Intersegmental veins are 
preserved. (5) No clamps are placed across lung 
tissue. (6) The segmental raw areas are not 
covered. Bronchiolar leaks may be sutured but 
alveolar leaks are not sutured. Absolute 
hemostasis is necessary. (7) The bronchial 
stump is closed simply with interrupted 
atraumatic® cotton, and an attempt is made to 
buttress the stump with adjacent tissue. (8) 
Tubes for drainage must be placed carefully 
to drain the segmental areas as well as the 
general pleural space. Usually two No. 26 
French catheters with multiple holes are used. 
(9) Throughout operation the blood loss is 
calculated by the sponge weight method, and 
the blood is replaced as it is lost.'* 

Postoperative Management. Suction drain- 
age is applied to the thoracotomy tubes with 
pressure maintained approximately at —15 cm. 
of water. Specific antituberculosis therapy is 
continued as in the preoperative period; non- 
specific antibiotics are used for approximately 
one week. Early and complete expansion of the 
lung to fill the chest is necessary to prevent 


complications. Portable chest x-ray is taken 
four hours postoperatively and repeated at 
daily intervals. The drainage tubes are ad- 
justed as needed. When drainage has stopped 
and the lung is expanded, the tubes are re- 
moved, usually in forty-eight to seventy-two 


TABLE 1 
SEGMENTS REMOVED AT RESECTION 


Total 


Segme 
egment No. 


Right lung | 

Upper lobe: 26 
Apical segment.................. 9 
Apical subsegment............... 4 
Posterior segment................) 12 
Posterior subsegment............ | 3 | 
Anterior segment.................| 1 | 

Middle lobe: | 
Subsegment, lateral portion. ...... 

Lower lobe: | 
Superior segment................. 9 | 
Posterior basal segment.......... | 


Left lung 
Upper lobe: | 29 
Apical-posterior segment.......... 4 
Posterior subsegment.............| 
| 4 
5 
2 


Anterior segment.................| 
Anterior subsegment.............. 
Lingula 
Lower lobe: 
Superior segment.................| 10 | 
Superior subsegment..............) | 
Lateral basal segment.............| 3 


hours. The standard measures are used to 
combat retained secretions and early ambula- 
tion is encouraged. Leaks in the lung and 
pneumothorax may occur as late as three or 
four weeks after operation and must be 
watched for and treated vigorously by tube 
drainage. 

Analysis of Material. Fifty consecutive 
operations were performed on forty-eight pa- 
tients with two instances of bilateral segmental 
resection. Of the other forty-six patients, four 
had previous contralateral lobectomies. A 
single segment was removed in twenty-four 
operations, more than one in twenty-six cases. 
A total of eighty segments was removed. 
(Table 1.) 

In five of the previously mentioned cases 
additional procedures such as decortication 
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and plication of the diaphragm were done at 
the time of resection. As pointed out by 
Chamberlain and Klopstock,'* segments of the 
lung most frequently involved are the apical 
and the posterior segments of the upper lobe 
and the superior segment of the lower lobe. 


TABLE 
| | 
pe | | | Total 
p Be O' | White | White | Negro | Negro | Num- 
se Males |Females| Males | Females | ber of 
(yr. | _ Cases 
| 
10 to 20 I | 14 
21 to 30 5 | 3 | 4 2 14 
31 to 40 oO | 9 oO oO 9 
41 to 50 4 3 | oO oO 7 
51 to 60 2 o o o 2 
61 to 70 I o | oO o I 
TABLE 
COMPLICATIONS IN FORTY-EIGHT CASES OF PULMONARY 
TUBERCULOSIS 
No. | Resec- 
Complications of Pa-| tions 
tients! (%) 
Spread (1): 2 
Postoperative spread to ipsilateral 
Expansion difficulties (8): 16 
Bronchopleural fistula............. 3 


Bronchopleural fistula withempyema, 
Clotted hemothorax and_ broncho- 
I 


Localized fluid accumulation........ I 
Asymptomatic delayed expansion. . . I 
Miscellaneous (5): 10 
Transient radial nerve paralysis... .. 2 
Hemorrhage from skin incision..... . I 
Pulmonary insufficiency............ I 


Persistent positive sputum......... I 


The patients ranged in age from five years 
to sixty-two years, ten of the forty-eight pa- 
tients being over forty years. It is interesting 
to note that the ratio of white to non-white 
patients was approximately three to one. This 
fact seems to be related directly to the more 


Results. There were no deaths in the fifty 
consecutive resections. In thirty-six patients 
(72 per cent) the postoperative course was 
smooth; while some type of major or minor 
complication developed in fourteen patients 
(28 per cent). An analysis of the complications 
is shown in Table m1. 


DISCUSSION OF COMPLICATIONS 


Spread 


Case 22. J. T., a twenty-three year old 
Negro man, ran a persistently elevated tem- 
perature of 99°F. and above immediately after 
surgery. X-rays showed spread of the disease 
in the remaining lung tissue. The spread re- 
sponded to chemotherapy and bedrest. The 
patient is now doing well. 


Expansion Difficulties 


Case 42. L.T.S., a sixty-two year old white 
man, developed partial atelectasis two days 
postoperatively. This was aggravated by 
improper function of the tubes despite manipu- 
lation, and by the development of a broncho- 
pleural fistula. This was treated for ten days 
by thoracotomy tube drainage and suction, 
with complete re-expansion of the lung and 
closure of the fistula. 

Case 1. N.O., a forty-nine year old white 
man, had the apical-posterior and the anterior 
segment of the left upper lobe removed. The 
patient responded well until the seventh post- 
operative day, at which time a spontaneous 
pneumothorax developed which was asympto- 
matic. Thoracotomy tube drainage was estab- 
lished for ten days with complete re-expansion 
of the lung. 

Case 34. J. E. F., an eighteen year old 
white man, had the apical-posterior segment 
of the left upper lobe removed. Delayed ex- 
pansion of the lung developed which was 
attributed to improper function of the tubes. 
Treatment consisted of careful observation 
with achievement of full re-expansion three 
months after surgery. 

Case g. W. L. M., a seventeen year old 
white man, had two anterior subsegments of 
the left upper lobe removed. Persistent density 
and fluid accumulation developed at the site 
of the resected segments which responded well 


Rees! advanced stage of the disease in non-white 
tee patients when first seen. (Table 11.) 
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to repeated aspirations with instillation of 
varidase.® 
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Case 24. W. H. M., a sixteen year old 
Negro boy, had multiple segments removed 
from the right upper lobe and the right lower 
lobe. Atelectasis developed followed by a 
bronchopleural fistula. Despite thoracoplasty 
intrapleural empyema and fluid accumulations 
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TABLE IV 
PRESENT STATUS OF FORTY-EIGHT PATIENTS 


removed. Prior to surgery the patient had a 
slightly prolonged bleeding and clotting time, 
and there was persistent oozing after surgery. 
Hemothorax developed which did not respond 
to varidase instillation and necessitated de- 
cortication. Following this the patient re- 


Time since Surgery 


Status 


6 
Months 


Months 


6-12 12-18 18-27 
Months | Months | Number | Per cent 


Well; negative sputum; no active disease. . 2 


18 9 11 4! 83.3 


Limited; negative sputum and no active 
disease 


Under treatment for pulmonary disease; 


in the extrapleural space developed. Treatment 
consisted of thoracoplasty, multiple aspira- 
tions and catheter drainage of the extrapleural 
and intrapleural spaces. Four months after 
surgery the patient was discharged on bedrest. 

Case 12. H. T., a forty-one year old white 
man, had segmental resection of the superior 
segment of the left lower lobe and the lateral 
basal segment of the left lower lobe. He ran a 
persistently elevated temperature postopera- 
tively and a fluid air loculation at the site of 
the resected segment developed with progres- 
sion to bronchopleural fistula and empyema. 
Treatment consisted of rib resection and suc- 
tion-tube drainage of the space. Four months 
after surgery the patient left the hospital with 
negative sputums and a healed wound. 

Case 11. C.H., a seventeen year old white 
boy, had the apical posterior segment of the 
left upper lobe removed. The patient ran a 
persistently elevated temperature for eighteen 
days postoperatively. A bronchopleural fistula 
developed which did not respond to tube drain- 
age and necessitated thoracoplasty with cathe- 
ter drainage of the space. Four months after 
surgery the patient was discharged with nega- 
tive sputums and healed wound. 

Case 4. J. B. W., a twenty-one year old 
white man, had the posterior portion of the 
apicalposterior segment of the left upper lobe 


sponded fairly well for one week, but then a 
bronchopleural fistula developed which re- 
sponded eventually to thoracotomy tube 
drainage. 


Miscellaneous Complications 


CasES 47 AND 45. Transient radial nerve 
paralysis following surgery developed in two 
patients: A. V. V., a thirty-four year old white 
woman, and M. L. N., a thirty-nine year old 
white woman. This was attributed to position- 
ing at the time of surgery and cleared spon- 
taneously under conservative management. 

Case 38. L. W. J., a thirty-five year old, 
white woman, had persistent hemorrhage from 
a skin incision which necessitated secondary 
ligation. 

Case 21. D. T., a twenty-three year old 
Negro woman, had the apical segment of the 
right upper lobe removed from beneath the 
previous thoracoplasty because of a persistent 
cavity. The patient had persistently positive 
sputum following surgery attributed to a 
contralateral cavity. At present the patient is 
still under treatment for her disease. 

Case 3. J. M., a thirty-nine year old 
Negro man, had the lingula and portion of the 
anterior segment of the left upper lobe re- 
moved. On the first postoperative day a 
marked asthmatoid reaction developed which 
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2 I 3 6.2 
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did not respond to the usual asthmatic-type 
treatment. For four days the patient was 
maintained on nasal oxygen, intermittent 
positive pressure oxygen with isuprel® added, 
and cortisone. Acute gastric dilatation also 
developed which responded to gastric suction. 
At present the patient is under treatment for 
pulmonary disease, with negative sputum. 

In the entire fourteen cases complications 
which necessitated a secondary operation de- 
veloped in only four patients. These four plus 
the one case of postoperative spread gives a 
total of five patients who actually had a 
major-type complication. The corrected opera- 
tive morbidity is approximately 10 per cent. 


FOLLOW-UP 


The present status of the forty-eight patients 
is summarized in Table tv. 

The follow-up period runs from six months 
to twenty-seven months. . 

Of the fourteen patients in whom complica- 
tions developed (Table 11), nine are well with 
no active disease and negative sputa, three are 
on limited activity status with negative sputa 
and no active disease, and two are still under 
treatment for pulmonary disease, with negative 
sputa. 


SUMMARY AND CONCLUSIONS 


1. Fifty consecutive cases of segmental resec- 
tion for pulmonary tuberculosis have been 
reviewed and analyzed. 

2. There were no deaths, but an over-all 
morbidity of 28 per cent was experienced with 
a corrected morbidity of 10 per cent. 

3. Preoperative studies including lamina- 
grams and bronchograms are important in 
accurately localizing the disease. 

4. The operation is intricate, requiring 
meticulous attention to anatomic detail during 
the dissection and careful placing of the tubes 
at the time of closure. 

5. The patient should have frequent post- 
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operative x-rays to detect early impending 
complications so that active treatment can be 
started immediately. 

6. Segmental resection is a worth while 
procedure in carefully selected cases. 
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Cancer of the Breast 


RicHarpD A. LEONARDO, M.D., Rochester, New York 


ve most of you, I was brought up in the 
tradition that the proper treatment for 
cancer of the breast, when detected early 
enough, is radical mastectomy, usually fol- 
lowed by postoperative radiotherapy. How- 
ever, since some of my patients with cancer 
of the breast have refused to permit radical 
mastectomy because they dreaded postopera- 
tive lymphedema and arm disability, I em- 
ployed preoperative radiotherapy of the lymph 
drainage areas followed by simple mastectomy 
and postoperative radiotherapy. Already one 
patient has passed the five-year cure limit and 
is well and clinically free of recurrence, even 
though she had enlarged axillary glands at 
first examination. Another patient, a male 
upon whom I performed a simple hemimastec- 
tomy followed by x-ray therapy, has been well 
for the past three years. In a case with a large 
malignant mass occupying about two-thirds 
of the nipple, I simply removed the mass and 
involved portion of the nipple and repaired 
the remainder to make a new, smaller nipple, 
followed by intensive radiotherapy. This pa- 
tient is now well and free of recurrence some 
three years after her limited operation. Two 
of these patients were stage I cases and one was 
stage 11 or 111. Because of these unexpectedly 
good results I became deeply interested in this 
question, the more so because some of my 
former radical mastectomy patients complained 
of postoperative disability. 

Ultimate results of treatment in breast 
cancers, even when these growths are rather 
superficial and readily palpable, are poor. In 
fact, Williams and his associates! in a statisti- 
cal study of over 1,000 cases of breast cancer 
have come to the conclusion that final results 
seem hardly affected by any treatment what- 
soever, whether radical or local. 

Although the modern tendency is to perform 
radical surgery on early cases of cancer, the 
death rate does not seem to be greatly reduced 
by modern procedures. In fact, McKinnon? 
believes we have failed in our efforts at cancer 
control. He reports that in Saskatchewan the 


death rate from cancer of the breast is about as 
high as it ever has been, in spite of an intensive 
educational campaign emphasizing early diag- 
nosis and radical treatment. 

For a long time we have known that the 
surrounding normal tissues offer a varying 
amount of resistance to these growths and 
lately it has been shown that hormones might 
affect the course of the disease. 

It has been assumed that the earlier the 
treatment of cancer of the breast, the higher 
the rate of cure. Yet a study of the literature 
shows no diminution in the survival rate when 
therapy has been delayed. This is noteworthy 
because the cases treated late are usually of a 
lower type malignancy. Park and Lees,* using 
the five-year survival rate as an index, con- 
clude that it has not been proved that the 
survival rate of cancer of the breast is affected 
by treatment of whatever type and, moreover, 
that statistics strongly indicate that therapy 
rarely reduces the incidence of death from 
metastasis. They believe that treatment may 
cause a 5 to 10 per cent increase, at the most, 
in the five-year survival rate. 

Keynes,‘ one of the earliest workers in this 
field who expressed grave disappointment in 
the low absolute cure rate and the rather high 
percentage of lymphedema of the arm following 
radical surgery for breast cancer, in 1922 
began an investigation of the value of other 
forms of therapy. As a result of his studies at 
St. Bartholomew’s Hospital in London, Eng- 
land, Keynes concluded that when metastasis 
of the axillary lymph nodes is present, dissec- 
tion of the axilla may result in more harm 
than good. 

Naturally, when the nodes are uninvolved, 
axillary dissection is unnecessary. In fact, some 
authorities believe that in removing involved 
axillary lymph nodes they may open up abnor- 
mal lymph channels for metastatic spread, but 
as Williams et al.! explain: “It may not be a 
question of opening up new pathways as much 
as the removal of normal pathways, leaving 
only abnormal ones for dissemination.” 
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Statistics from St. Bartholomew’s Hospital‘ 
on over 1,000 cases show that even in stage I 
cases distant metastasis had already occurred 
in 20 to 30 per cent of the patients, and even 
radical mastectomy (which is much too radical 
for such cases) would fail to produce a cure in 
approximately one-third of the patients. In 
such instances, since we must rely upon effec- 
tive radiotherapy to destroy the microscopi- 
cally involved parasternal nodes, axillary nodes, 
supraclavicular nodes, etc., if any surgery at 
all is to be performed, I believe simple mastec- 
tomy is the procedure of choice. 

In stage 1 cases about two-thirds of the 
patients had distant metastases irremovable 
by Halsted’s classic radical mastectomy. Hence 
simple mastectomy plus competent postopera- 
tive radiotherapy was the procedure recom- 
mended by Keynes. He even recommended 
simple removal of the tumor from the breast 
followed by radiotherapy, and claimed the 
ultimate results were equal to radical mastec- 
tomy plus radiotherapy. 

A statistical study of the site of the tumor 
showed that about 30 per cent of the malignant 
tumors were situated in the medial half of the 
breast from which region the lymph nodes most 
apt to be involved are those accompanying the 
internal mammary artery—the parasternal 
nodes. These lie outside the limits of Halsted’s 
radical mastectomy. They may be mechanically 
removed by intrathoracic surgery (ultraradical 
surgery), but few surgeons are willing to, or 
even capable of, going to this extreme. The 
involved parasternal nodes may be destroyed, 
or at least their growth and spread retarded, 
by competent radiotherapy—a procedure more 
commonly acceptable to patient and surgeon 
alike. 

Williams et al.! believe that “where efficient 
radiotherapy is available, radical mastectomy 
should be abandoned in favor of conservative 
surgery.” 

McWhirter® states that because 75 per cent 
of all cases of cancer of the breast coming to 
the Royal Infirmary in Edinburgh failed to 
show a five-year survival following radical 
mastectomy, Edinburgh surgeons decided to 
explore other means of cure, seeking a more 
successful procedure. Since it was found that 
radical mastectomy plus postoperative radio- 
therapy was followed by many deaths from 
distant metastases, surgeons began to suspect 
that dissection of the axilla tended to dis- 
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seminate the disease. Moreover, if the axillary 
nodes were not involved, their removal was not 
indicated. Certainly, it seemed desirable to 
remove the primary tumor and even part of 
the pectoralis major muscle if the growth is 
adherent to its fascia, and no attempt now is 
made to “clean out” the axilla and its fat— 
rather, this is treated by radiotherapy, started 
as soon after the simple mastectomy as possi- 
ble. The lymph nodes in the supraclavicular 
region and along the internal mammary artery 
also require roentgenotherapy. Preoperative 
x-ray treatment Is given with this procedure, 
rather than following radical operation which 
requires a longer time for healing; hence less 
dissemination is likely to occur postoperatively. 

Personally, I recommend a limited amount 
of preoperative radiotherapy to seal off the 
lymphatics and to prevent any possible dis- 
semination during simple mastectomy; this 
should be followed by postoperative radio- 
therapy to effect a cure. Treating cancer by 
pre- and postoperative radiotherapy and simple 
mastectomy eliminates the great proportion 
of cases of arm disability due to lymphedema; 
in fact this complication occurs in only a few 
cases, actually in less than 5 per cent. 

MecWhirter’s® statistics show that from 1935 
to 1940 when the usual procedure was radical 
mastectomy and postoperative radiotherapy, 
the five-year survival rate for all breast cancers 
(whether treated or not) was 32.4 per cent; 
whereas from 1941 to 1945 when simple mastec- 
tomy plus postoperative radiotherapy was the 
routine procedure employed, the five-year 
survival rate of all breast cancers referred to 
the Royal Infirmary at Edinburgh reached 
43.7 per cent. This is a distinct improvement. 
Hospitalization is shortened and, in general, 
expense to the patients is lessened. Post- 
operative pain and disability are also reduced, 
and patients live longer than after radical 
mastectomy, with or without postoperative 
x-ray therapy. 

By substituting x-ray therapy of the axilla 
for surgical dissection, five-year survivals have 
been greatly increased. To quote from Mc- 
Whirter,> ““When radical mastectomy is the 
only method of treatment available and when 
all cases coming to a large general hospital 
are taken into account, the five-year survival- 
rate is unlikely to exceed 25 per cent.” With 
preoperative as well as postoperative radio- 
therapy plus simple mastectomy, the proce- 
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dure I now recommend, I believe it is logical 
to expect an even greater five-year survival 
rate. Adequate radiotherapy, both pre- and 
postoperative, is essential. The axillary, supra- 
clavicular and parasternal lymph nodes must 
be radiated sufficiently, but these details we 
can safely leave in the hands of a skilled 
radiotherapist. 

When Halsted first devised his radical 
mastectomy, surgeons thought that in remov- 
ing the axillary nodes as well! as the pectoral 
muscles they were widely excising the breast 
cancer, and for a while five-year survivals 
seemed increasing and local recurrences were 
considerably diminished. Proponents of radical 
surgery still believe that the only safe measure 
for the patient is the mechanical removal of 
every malignant cell from her body. However, 
it is not possible for a surgeon to be sure he 
has done this; he has to resort to the supple- 
mental aid of radiotherapy because of possible 
involvement of the parasternal nodes or be- 
cause some cancer cells may have contami- 
nated the wound or may have been left behind. 

Some investigators have found that radical 
mastectomy seems occasionally to accelerate 
death by way of distant metastases and they 
speculated that the trauma incident to at- 
tempts to “clean out” the axillary nodes and 
fat “‘en bloc”’ may actually have been responsi- 
ble for a certain amount of dissemination of the 
malignancy to distant sites, particularly by 
way of the plexus of valveless veins extending 
from the coccyx to the cranium. This is a likely 
possibility in some cases. 

Halsted® and Handley’ originally believed 
that breast cancers spread primarily by way of 
the lymphatics and therefore the earlier and 
more radical the operation, the better the 
expected results. This is not entirely true since 
many of the very early cases involve cancers 
of high malignancy that grow and metastasize 
rapidly. For this reason the earlier cases often 
have the worst prognosis. 

According to Handley about 75 per cent of 
all patients with cancer in the inner half of the 
breast have involved parasternal nodes when 
first diagnosed. When patients have cancer in 
the outer half of the breast and the axillary 
nodes are already involved when first seen, the 
probabilities are that in 30 per cent of such 
cases the parasternal nodes are likewise in- 
volved. The largest node involved of the 
parasternal chain is usually situated in the 
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second intercostal space and some surgeons 
explore this area first. If positive evidence of 
cancer is found there, no other surgery is 
attempted; the patient is simply given roent- 
genotherapy. Some surgeons, on the other 
hand, disagree that evidence of parasternal or 
supraclavicular or of high (not low) axillary 
node involvement contraindicates a_ radical 
mastectomy. 

McKinnon? and others are of the opinion 
that breast cancer is not a local disease and 
that in fatal cases probably the spread was 
by way of the blood stream instead of through 
the lymphatics, and that in such cases the 
disease spread beyond the confines of the 
breast; thus surgery would be too late to pro- 
duce effective results. 

Early cases often have the worst prognosis 
because so many of them have a very high 
degree of malignancy. Bloom® has demon- 
strated that patients with breast cancers one 
year old at the time of operation did as well, so 
far as five-year survivals are concerned, as did 
the patients who had breast cancers only one- 
half year or less prior to surgery. 

Long survival after surgery is not proof of 
the operation’s effectiveness, for many patients 
with untreated breast cancer live just as long. 
It is suggested that the probable explanation 
of long life in both treated and untreated cases 
lies in the fact that growth of the cancer was 
slow and metastasis was very late. Therefore, 
many authorities’ believe that a palliative 
operation, such as simple resection of the 
tumor or a simple mastectomy, is desirable, 
whereas a radical mastectomy often is not, 
especially since survival rates after simple or 
radical mastectomy, or irradiation alone, are 
virtually equal. 

In patients with axillary involvement, recent 
authorities have been recommending extension 
of the Halsted radical operation to include 
removal of the supraclavicular nodes (which 
usually occur secondary to axillary node in- 
volvement) and the parasternal nodes. Statis- 
tics show that in patients with axillary involve- 
ment 42 per cent have had positive malignancy 
in the parasternal nodes and g per cent have 
had malignant involvement of the supra- 
clavicular glands, yet the old Halsted “radical 
mastectomy” is still being performed as the 
most efficient operation for breast cancer. 
Obviously, it can only be of value when the 
cancer is still confined to the breast, without 
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spread either by way of the lymphatics or the 
blood stream. It is in just such cases that we 
believe simple mastectomy is the only surgery 
indicated or justified. Of course, roentgen 
therapy is advisable in all cases, since micro- 
scopic involvement of the axillary, the su- 
praclavicular and/or the parasternal nodes, 
may be present. This is more evident 
when the primary breast lesion is located 
internal to the nipple line. Recent studies of 
MacDonald et al." confirm suspicions formerly 
held by many that, while it is true that the 
supraclavicular node involvement is secondary 
to axillary involvement and may be present 
even though the supraclavicular nodes are 
clinically normal, the parasternal node in- 
volvement is a primary one (as is the axillary) 
and often even antedates spread to the axillary 
nodes. It is little wonder, therefore, that the 
classic Halsted mastectomy (unaccompanied 
by roentgen therapy) is followed by poor 
results in many cases. If the glands are radio- 
sensitive, then pre- or postoperative roentgen 
therapy can favorably affect these nodes which 
are not removed by the Halsted radical mastec- 
tomy. The point I wish to emphasize is that 
it is logical to think that equally good results 
(without mutilation and without disability due 
to lymphedema of the arm) are possible with 
simple mastectomy plus roentgen therapy. 
Moreover, I believe that this therapy is equally 
as good in advanced as in early cases of breast 
cancer. 

Wangensteen’s statistics!! show that 65 per 
cent of all patients with axillary involvement 
also have involvement of the nodes in the 
supraclavicular triangle of the neck, or in the 
nodes alongside the internal mammary artery. 
He therefore has devised an “ultraradical 
mastectomy” with excision of all the struc- 
tures included in Halsted’s radical mastectomy 
plus removal of the nodes in the supraclavicular 
and parasternal regions. Andreassen and col- 
leagues'* also have recently extended the 
radical Halsted operation to include removal 
of the supraclavicular and the parasternal 
nodes. This is indeed extensive surgery; vastly 
superior results will have to be demonstrated 
before this procedure can be recommended to 
all surgeons. For men like Wangensteen, this 
operation may yield superior results but for 
the average general surgeon it seems much too 
extensive. Extensions to the classic Halsted 
radical mastectomy have also been devised 


by Margottini and Bucalossi,!® and by Urban." 
Probably Urban’s procedure is the most 
popular. 

I prefer to depend upon pre- and postopera- 
tive radiotherapy to take care of the lymph 
drainage areas, with simple mastectomy to 
remove the primary growth. Besides, the vast 
majority of patients will much prefer radio- 
therapy alone, or combined with simple 
mastectomy. 

Naturally, statistics vary. For instance, 
Handley’? demonstrated that the parasternal 
glands are also involved in almost 50 per cent 
of cases of breast cancer. He found, also, that 
distant metastases (blood-borne) may even 
have antedated diagnosis and treatment. 
For this reason the mortality rate from breast 
cancer in women aged thirty to sixty still 
remains high. It has been demonstrated 
repeatedly that breast cancers can spread by 
way of the blood vessels, although some 
authorities are still convinced that the early 
spread is through the lymphatics and that the 
axillary ones are the first involved. It was only 
on this premise that Halsted was justified in 
advising radical mastectomy as the preferred 
treatment. If early breast cancers spread 
embolically through the blood vessels, then 
the Halsted operation is of little avail and in 
performing it we would be simply mutilating a 
patient who has metastasis beyond the limits 
of Halsted’s radical mastectomy. For many 
years surgeons suspected that some of the 
spread was by way of the parasternal nodes. 
In fact in 1949 Handley and Thackray'” 
showed that about one-third of the patients 
subjected to radical mastectomy already had 
carcinomatous involvement of the parasternal 
nodes along the internal mammary artery; 
five years later they found this fact to be true 
even in a greater proportion of cases. In addi- 
tion, Andreassen, Dahl-Iversen and Sorensen!* 
found that one-sixth of the patients with 
axillary node involvement also had involve- 
ment of the supraclavicular nodes (which are 
not removed in the classic radical mastectomy 
of Halsted). But, perhaps more significantly, 
Gatch and Culbertson"! have recently demon- 
strated that probably in most cases metastases 
occur by embolism through the blood stream, 
so that often when an “early” case is pre- 
sented for surgery, it is already inoperable 
because distant metastases are present, al- 
though undetectable, and retrosternal in- 
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volvement of the lymph nodes likewise may 
be present. In such cases, longevity is not 
promoted by any surgical operation; only 
radiotherapy, with or without a simple mastec- 
tomy to remove the primary growth, can 
retard the natural evolution of the malignancy, 
provided it is radiosensitive. 

Even if radical mastectomy plus radiother- 
apy did produce a slightly higher incidence of 
five- and ten-year cases, investigators doubt 
that this radical procedure can be justified; 
certainly, length of life should not be the only 
criterion to affect our judgment in these cases, 
since In some instances patients may prefer to 
live a year or two less rather than submit to a 
mutilating, possibly disabling, operation. 

To repeat, I have objected to the deformity 
and disability resulting from radical mastec- 
tomy. Perhaps the incidence of postoperative 
lymphedema of the arm in my own cases is 
too high. At any rate, I have been impressed 
with statistics indicating that therapy seems 
to have little effect upon mortality from breast 
cancer. Several clinics have compared treated 
with untreated cases and have concluded there 
is little evidence that therapy prolongs life. 
If so, why subject these patients to mutilating 

operations that often cause disability through- 
out the rest of their lives? I am impressed with 
McWhirter’s” opinion that simple mastectomy 
and radiotherapy is probably the best proce- 
dure to adopt in the average case. I would 
prefer part of the radiotherapy preoperatively 
rather than exclusively postoperatively, fol- 
lowing this with simple mastectomy, especially 
if there is clinical evidence that roentgeno- 
therapy has caused the enlarged axillary lymph 
nodes to become smaller and softer. The radio- 
therapy is completed in the postoperative 
period. Otherwise radical mastectomy is indi- 
cated, although the probabilities are that the 
surgery will be ineffectual so far as longevity 
is concerned. 

One factor emphasized by Gatch and Cul- 
bertson' is the importance of the surrounding 
normal tissues in retarding spread or growth 
of the cancer; in fact, spontaneous cure of a 
cancer may occasionally be explained by this 
process. 

Frozen-section biopsy of the primary tumor 
or of an involved node should first be done for 
diagnostic purposes. McWhirter’s therapeutic 
procedure of simple mastectomy and then 
intensive radiotherapy is adopted, or radio- 
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therapy alone is used. In addition, a preopera- 
tive lung and bone x-ray survey is needed to 
rule out possible metastasis. X-rays of the 
skull and extremities may be omitted from 
this routine survey, unless clinical symptoms 
suggest their inclusion, since the incidence of 
their involvement is small. 

In stage 1 cases in which the tumor is appar- 
ently confined to the breast, although some 
authorities prefer to do the radical Halsted 
operation, McWhirter’s statistics indicate that 
he obtains equally good results with simple 
mastectomy followed by high-dosage post- 
operative radiotherapy. 

In stage 1 lesions, in which both the pri- 
mary breast tumor and the involved axillary 
lymph nodes are mobile, most authorities 
agree that Halsted’s radical mastectomy fol- 
lowed by postoperative radiotherapy, is the 
preferable procedure. Yet if the glands diminish 
in size and soften under preoperative radio- 
therapy, I believe this is an indication that 
they are radiosensitive and that probably 
in such cases equally good results may be 
obtained by following radiotherapy with sim- 
ple mastectomy (McWhirter’s procedure in 
reverse). 

In stage 111 lesions when examination shows 
extensive involvement of surrounding tissues 
and when the breast tumor is associated with 
fixed Iymph node metastasis in the axilla 
or with parasternal lymph node involvement (as 
proved by biopsy) or with skin involvement, 
etc., most surgeons think that radiotherapy 
alone is indicated. About one-third of such 
patients will exhibit good results.!* However, 
I think it of value (cosmetically and otherwise) 
to remove the primary growth by simple 
mastectomy. Use of the radical operation and 
postoperative radiotherapy in these advanced 
cases results in a higher percentage of post- 
operative or postradiotherapy lymphedema 
without increasing longevity. 

McWhirter’s procedure has produced better 
results in a large series of cases (up to ten 
years postoperatively in stage 1 and 11 cases) 
than were produced by his colleagues using 
radical mastectomy. In fact, investigators 
who studied these results concluded that 
McWhirter’s procedure produced as good re- 
sults after five years, considering all cases, as 
were produced by radical mastectomy with or 
without radiation.!* McWhirter’s figures’ show 
that 42 per cent of the patients were alive five 
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years following use of his technic as compared 
with only 31 per cent in patients having radical 
mastectomy plus postoperative radiotherapy; 
at ten years, 15 per cent of his patients were 
alive, compared to 18 per cent of patients 
treated by radical mastectomy and postopera- 
tive radiotherapy. The advantages claimed for 
the McWhirter procedure are: (1) There ts less 
surgical shock and operative morbidity, and 
less cancer dissemination, because one avoids 
the prolonged dissection and manipulation of 
tissues that the radical operation requires. (2) 
The radiotherapy is simpler and there is 
virtually no lymphedema and _ postoperative 
disability of the arm as compared with 10 to 
70 per cent lymphedema of the arm after 
radical procedures. (3) Hospitalization is 
shorter and the patient is able to resume work 
more promptly. There are two notable con- 
traindications to using McWhirter’s procedure, 
namely, excessive obesity and old tuberculosis 
in upper lobe of a lung. In such instances radi- 
cal surgery is advisable. Even if a breast cancer 
develops during pregnancy or lactation, while 
the prognosis is worsened, with the McWhirter 
procedure 31 per cent were alive five years 
later, whereas none treated by radical surgery 
lived for five years. 

According to Ash et al.”° preoperative radia- 
tion may be expected to sterilize the axilla in 
only about one-third of the cases—apparently 
the remaining cases are less radiosensitive 
because during subsequent surgery living 
cancer cells were found. In Ash’s series, after 
preoperative radiotherapy, a simple mastec- 
tomy was done in twenty-six cases and in six 
of these there was recurrence, whereas in 
forty-eight similar cases with preoperative 
radiotherapy there were only three cases of 
recurrence following radical mastectomy. These 
figures argue against McWhirter’s procedure. 
Sterilization and hormone therapy, of course, 
are often indicated as supplemental therapy. 

Thayssen?! shows that x-ray castration is 
distinctly beneficial in cases of breast cancer 
with metastasis. Even among patients treated 
by radical surgery with postoperative radio- 
therapy, if no castration was done all these 
patients were dead in five years; whereas with 
additional x-ray castration (which is especially 
important in patients under forty-five with 
osseous lesions) the results are as good as with 
surgical castration. I believe that x-ray castra- 
tion should be done on all such patients still 
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menstruating. Radiologists suggest that after 
the menopause this procedure is unnecessary. 

After any type of operation, if recurrence 
takes place (especially in the bones), radio- 
therapy is recommended. This procedure is 
also used with or without local excision when 
skin or lymph nodes present localized recur- 
rences. When radiotherapy cannot be given 
or has already been given and further treat- 
ments are not indicated, then steroid hormone 
therapy can be tried. In patients up to the 
age of forty-five most authorities use the male 
hormone, but in older women they prefer the 
female hormone. To these older women some 
authorities give the male hormone if metastasis 
of the bone is present, and the female hormones 
for the treatment of metastasis of soft tissues. 
If one type of hormone after several months’ 
trial seems no longer efficacious in retarding 
the progress of the disease, one may switch 
over with benefit to the opposite hormone. 

Garland’s”? analysis of the results of 100 con- 
secutive cases of primary breast cancer in two 
separate hospitals in San Francisco, most of 
them treated by radical mastectomy with or 
without radiotherapy, in general showed re- 
sults inferior to those reported by McWhirter 
in which he used simple mastectomy plus 
vigorous postoperative radiotherapy. We may 
therefore conclude that the McWhirter proce- 
dure is the method of choice, especially when 
supplemented by x-ray castration in men- 
struating women. 
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The Use of Clorpactin WCS go As an 
Antiseptic in Surgery 


WILson A. SwWANKER, M.D., New York, New York 


From the Department of Surgery, New York Medical 
College, New York, New York. 


yew medical profession is perpetually search- 
ing for the ideal antiseptic. In spite of the 
numerous preparations available, there are 
none that can qualify as the ideal antiseptic. 
What is an ideal antiseptic? It is probably a 
solution which has a complete germicidal action 
against all bacteria but at the same time is 
harmless to the tissues of the host. The prepara- 
tion should be simple. It should be readily 
prepared, easily applied and stable at room 
temperatures. 

A preparation based on a modified buffered 
hypochlorous acid derivative which tends 
toward meeting these requirements is a product 
known as Clorpactin WCS go,* a brand of 
monoxychlorosene. The product is a water- 
soluble powder whose dilute solutions are 
powerfully germicidal, fungicidal and virucidal, 
yet appears to be non-toxic and non-irritating 
to the host tissues. It is a fairly free-flowing 
white powder of an apparent specific gravity 
of approximately 1.2. The pH of a 0.25 per cent 
solution at 18°c. is 6.8 to 6.9. The average 
active chlorine content ranges from about 
3.5 to 4 per cent. It is interesting to note the 
pronounced wetting and penetrating properties 
of Clorpactin WCS go in as dilute a solution 
as 0.25 per cent. There is a sharp increase in 
these properties in greater concentrations. 

For general application, a 0.25 per cent solu- 
tion by weight of Clorpactin (2.5 gm./L.) in 
lukewarm tap water is the most desirable 
concentration. As stronger solutions are greater 
oxidizers, a 0.5 per cent solution may be used 


for treatment of conditions in which consider-’ 


able amounts of organic debris are present. 
The solution is prepared quite readily by 

stirring the desired amount of the powder into 

lukewarm tap water, in a glass, ceramic or 


* Manufactured by the Guardian Chemical Corp., 
Long Island City, N. Y. 
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enameled receptacle. A few minutes of this 
vigorous stirring is all that is necessary. The 
initial solution will appear cloudy with a foamy 
top. In a few minutes the solution will clear 
but the characteristic foam will remain on top. 
A faint odor of hypochlorous acid is present. 
The taste is that of hypochlorous acid which 
is somewhat reminiscent of hydrogen peroxide. 
The solution should be made up fresh if 
possible. Although the solution prepared as 
heretofore shown retains a large percentage of 
its potency for a normal eight-hour day, the 
most effective results can be obtained from the 
highest potency which characterizes fresh 
solutions. 

The germicidal spectrum of Clorpactin 
WCS go is an extremely broad one. It has 
powerfully fungicidal and virucidal properties 
as well as being an excellent deodorizer. The 
phenol coefficient is 27 when tested against 
Eberthella typhosa by the F.D.A. method. 
Five cubic centimeters of 0.28 per cent solution 
will kill 0.5 cc. of a five-day broth culture ot 
the spores of Clostridium tetani in five minutes 
at room temperature. Guinea pigs that had 
been inoculated with a heavy suspension of 
living virulent human tubercle bacilli (H37 Rv 
strain) which had been in contact with a 
0.5 per cent solution of Clorpactin WCS go 
for one minute showed no evidence of tuber- 
culous diseases when killed seventy days later. 
One cubic centimeter of a 0.28 per cent sus- 
pension of Clorpactin WCS go in common salt 
was added to a 0.5 cc. suspension of rabies 
virus, and 0.3 cc. of this mixture was injected 
intracranially in each of several rats. All of 
the controls died of rabies, but all of the rats 
injected with the solution containing the 
product lived. The same results were obtained 
with both Flury rabies virus and Pasteur 
rabies virus. In dilutions as great as 1:12,000 
there was no growth of Endamoeba histolytica 
culture after forty-eight hours. The fungicidal 
effect on various samples of yeast of the 
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genera cryptococcus, saccharomyces and can- 
dida is similarly profound. 

A list of bacteria tested by the Department 
of Microbiology and Immunology of the 
Faculty of Medicine of the University of 
Sao Paulo! in which Clorpactin WCS go has 
excellent bactericidal effect is as follows: 
Streptococcus pyogenes, Bacillus anthracis, 
Corynebacterium diphtheriae, salmonella, shi- 
gella, Proteus vulgaris, brucella, Aerobacter 
aerogenes, Serratia marcesens, Pseudomonas 
aeruginosa, Klebsiella pneumoniae, Pasteurella 
pestis, Hemophilus pertussis, Vibrio comma, 
Streptococcus faecalis, Paracolobactrum in- 
termedium, Escherichia coli and Shigella 
dysenteriae. 

Elsewhere, this same product was shown to 
have a bactericidal action against Ps. aerugi- 
nosa (Bacillus pyocyaneus), Bacillus subtilis 
and Pr. vulgaris. Comparative studies were 
made of the more accepted treatment of infec- 
tions of Ps. aeruginosa with dilute solutions of 
acetic acid against dilute solutions of Clor- 
pactin WCS go. A control solution of 938,000 
bacteria per ml. (average) was used; 0.5 cc. 
samples were treated with 1:500 solution of 
Clorpactin WCS go for one and a half minutes 
and cultured on nutrient agar. The result 
showed that the solution reduced the organ- 
isms 100 per cent. Even at a concentration of 
1:5,000, the reduction was 99.96 per cent. 

Actually, the destruction of any simple 
organism as Staphylococcus aureus takes 
place in a matter of seconds. A few seconds’ 
contact time against a culture of Staph. aureus 
containing 100,000 organisms is sufficient to 
reduce the count to zero. 

General toxicity was studied by intravenous 
injection, intradermal injection, intraperitoneal 
injection and feeding. Solutions of 0.28 per cent 
injected intravenously and _ intraperitoneally 
were without effect and all mice were alive 
and well for seventy-two hours. There was no 
irritation on intradermal injection. When 
test animals were fed with a 0.28 per cent 
aqueous solution along with the regular food 
and water, they were normal throughout the 
period and gained more weight than the con- 
trol animals. 

Skin toxicity tests of both the acute and 
subacute types were made in rabbits. The 
method used was the procedure described by 
Draize et al.? in which an area of skin was 
abraded in one group of animals, while in the 


second group the skin remained intact. Each 
group was equally divided and treated with 
two concentrations of Clorpactin WCS go in a 
concentration of 0.28 and 0.56 per cent, respec- 
tively. The rabbits exhibited no detrimental 
systemic effects. The behavior and appearance 
were normal and all gained weight after 
treatment. 

Allergenicity tests were made in twelve 
guinea pigs according to the procedure em- 
ployed by Draize. The absence of a reaction 
at the test sites and of flare-ups at the sen- 
sitizing sites permits the conclusion that the 
test animals did not develop sensitivity to 
Clorpactin WCS go. The irritating effect of the 
product on mucous membranes was studied by 
instilling some 0.25 per cent aqueous solution 
into the conjunctival sacs in one eye of each 
of six rabbits. The irritation was rated accord- 
ing to the method of Draize and Kelly* in 
which the maximum score per rabbit is 110. 
Four rabbits had ratings of two in the test 
eyes one hour after instillation and o for all 
successive readings. The other two rabbits 
showed no irritation at any time. Patch tests 
of 0.25 per cent solution on humans were 
negative, indicating that neither primary skin 
irritants nor cutaneous sensitizers are present. 
Little or no irritation is complained of sub- 
jectively when applied to a denuded area other 
than the initial stinging or tingling noticed 
on application. 

The speed of its germicidal action and the 
completeness of the spectrum, with the absence 
of toxicity, irritation or sensitization, bring 
Clorpactin close to the goal of the ideal anti- 
septic for preoperative skin preparation. The 
skin may be cleansed with any soap preparation 
to remove the surface oils if desired although 
one may rely upon the detergency of the solu- 
tion alone. A 0.25 per cent aqueous solution of 
Clorpactin WCS go is applied liberally to the 
operative site and the contiguous area. Hair- 
bearing areas that may be involved are satis- 
factorily sterilized with this solution. 

The postoperative dressing of the incision is 
gauze soaked with 0.25 per cent aqueous solu- 
tion of the product. Its use is particularly 
advantageous in pedicle grafts where an infec- 
tion by the contaminant group of organisms 
occurs so frequently. The wet dressing not 
only protects the operative site through the 
critical period but also serves as a deodorant. 
A small plastic tube incorporated in the dressing 
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will permit fresh antiseptic solution to be intro- 
duced even when a plaster cast fixation is used. 

A series of 164 surgical procedures have been 
performed using a 0.25 per cent aqueous 
solution of Clorpactin WCS go for pre- and 
postoperative antisepsis. The breakdown of 
cases appears in Table 1. 


TABLE I 


Procedure 


Z 


Excision of surface tumors.................. 
Recometruction of 
Reconstruction Of Scars... 
Surgical abrasion of face.................... 43 


N 


Although surface infections are not a usual 
feature in these types of cases other than the 
pedicle grafts, irrespective of the antiseptic 
solution employed, there are certain minor 
annoyances which do occur, such as minute 
collections of purulent material about the 
sutures. These have not been evident with 
Clorpactin antisepsis. The freedom of infection 
and odor in cases of pedicle grafts are phe- 
nomenal; however, the use of the antiseptic 


must be continued throughout the healing 
period. Its value is similar in skin grafting 
also. Ps. aeruginosa (B. pyocyaneus) infections 
do not occur. 

Some caution must be used, however, in 
sterilizing metallic instruments with solutions 
prepared with Clorpactin WCS go because of 
the possibility of oxidation of the metal. While 
stainless steel and chrome-plated instruments 
are not affected, uncoated steel such as scalpel 
blades blacken almost instantly. Plastic, rub- 
ber, nylon and many other synthetic materials 
are unaffected. It should be pointed out that 
the potency of prepared solutions of this 
product decrease upon standing, even at room 
temperature, and it is necessary to prepare a 
fresh solution as often as every eight hours. 
Although the use of this antiseptic solution in 
an operating room where many cases are 
handled make this objection very minimal, its 
use in the individual case does mean a few 
minutes spent preparing the solution. The 
author believes that this is not a hardship. 
It can be done by the most inexperienced of the 
operating personnel, for the toxicity is so low 
even an inaccurately prepared solution is not 
dangerous to anything other than the bacteria. 
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Control of Postpartum Lochia with 
Kutapressin 


WaLLace MarSHALL, M.D., A. WM. KozELKA, M.D. AND Dominic A. KULJIS, M.D., 


com is a vaginal discharge which occurs 
during and the first week after child- 
birth. Lochia cruenta or rubra, a reddish or 
sanguineous discharge, is present for about one 
week following delivery. Lochia alba, a whitish 
discharge, usually follows lochia cruenta and 
is present for about another week or more. 

Numerous inquiries were made among our 
colleagues, locally and elsewhere, to obtain 
their opinions on the length of time lochia was 
present in their patients. No agreement was 
obtained from their answers. Some clinicians 
stated that in their patients lochias of all the 
various types occurred from three to as long 
as six weeks following delivery. However, the 
majority of doctors interrogated reported that 
lochias lasted for about one month following 
delivery. These reports were in accord with 
our own findings. 

Benedek? reported most lochias under physi- 
ologic conditions were not bloody red beyond 
the eighth to tenth day, except when the 
patients got out of bed for the first time. He 
quoted Pankow who found that in a series of 
704 obstetric cases many patients in the 
uncomplicated group exhibited blood-tinged 
lochia for as long as six to eight weeks following 
delivery. 

We were interested also in the effect, if any, 
which lactation had on the involution of the 
uterus. It is accepted that lochial discharge is 
related to uterine involution. 

Upon review of Benedek’s notable article? 
the conclusion drawn was that without lacta- 
tion the duration of bloody lochia is prolonged; 
this confirms earlier findings regarding the 
favorable effect of lactation on uterine involu- 
tion. However, the Bernstines* found that the 
average discharge per pad was greater among 
nursing mothers than among those receiving 
stilbestrol and not nursing. These observers® 
found that the average lochial discharge per 
pad was much less at night than during the day 
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when the patient was more active. Zummo and 
Rudolph‘ reported that ambulatory patients 
did not always reveal an increase in the 
amount of lochia. Rotstein® found that his 
patients who were out of bed on the third or 
fourth postpartum day exhibited a more pro- 
fuse lochia which is to be expected since by 
standing or sitting upright the flow of lochia is 
helped by gravity. 

The suppression of lochia should be differ- 
entiated from lochiometra, which is the term 
for the retention of lochia in the uterine cavity 
as indicated by diminution or complete ab- 
sence of external lochial discharge. Lavarello® 
claimed that vesicle hyperdistention, uterine 
atonia and spasm of the internal orifice of the 
uterus caused retention of lochia. 

Heffernan and Sullivan’ reported a case 
which featured complete absence of lochia in a 
primigravida who underwent a cesarian section 
four weeks before term. 

Our interest in the control of lochia arose 
from the previous work of one of us (W. M.)8 
in which it was reported that cutaneous surgi- 
cal wounds seemed to heal better when vaso- 
constrictive measures were employed. It was 
noted also that the tissue edema of first and 
second degree burns appeared to impede recov- 
ery.’ On several occasions (unpublished data) 
it was observed that during cesarian section 
bleeding was lessened when the patients were 
treated preoperatively with a vasoconstricting 
substance (kutapressin®*). Comparable ob- 
servations had been recorded by Holtman in 
dental surgery.'® 

Hence it was thought that uterine involution, 
with the control of lochial discharge, might be 
affected favorably if a non-toxic vasocon- 
stricting medication were to be employed 


* Kutapressin is a non-toxic and non-allergic selective 
vasoconstricting principle isolated from liver. It is 
manufactured by the Kremers-Urban Company, 
Milwaukee, Wisconsin. 
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postpartum. Lochial discharge contains marked 
amounts of blood. Hence measures which would 
assist nature in retaining this precious material 
would help to prevent morbidity and assist in 
adequate recovery. 

Numerous postpartum patients of other 
attending physicians were used as controls. 
These ward patients were in the same rooms 
with the experimental group. All received 
similar food and care. Thus it was easy to 
compare the degree of lochia daily and the 
period of time required for its control in both 
the experimental group and the control group, 
who received no vasoconstrictive measures for 
lochial control. 

Both the experimental and control group left 
the hospital on various postpartum days. All of 
the control patients still had various degrees of 
lochial discharge. However, the experimental 
group exhibited a marked difference from the 
control group. 


METHOD OF TREATMENT 


Patients were placed in the experimental 
group as they presented themselves. Included 
in this group were primigravidas and various 
types of multiparas. Ages ranged between 
sixteen and forty-one years. Some patients in 
the experimental group had episiotomies, and 
many of the deliveries were with low forceps. 

However, all patente in the experimental 
group received !g90 gr. of ergotrate® intra- 
gluteally icomsiliaaales after the placenta was 
delivered. Each patient was then given 2 cc. of 
kutapressin subcutaneously each day during 
the hospital stay. No other medications were 
employed. The control group of patients 
received no kutapressin but were given varying 
doses of oxytocic preparations orally or 
parenterally several times during the first 
day according to routine orders of their 
attending obstetricians. 

Patients in both groups became ambulatory 
within three days following delivery. About 
one-third of the patients in both groups nursed 
their babies, while those patients who did not 
were given stilbestrol orally. 


EXPERIMENTAL RESULTS 


There were sixty-eight consecutive cases in 
the experimental group, thirty-four requiring 
low forceps delivery. Each patient in this 
group received daily 2 cc. of kutapressin 


parenterally (most by the subcutaneous route). 
No perceptible difference in the postpartum 
discharges of the experimental (kutapressin) 
and the control group was noted on the first 
day. However, on the second day the experi- 
mental group showed an orange-colored serous 
discharge. This discharge became light pink on 
the third day and on the fourth day was di- 
minished and orange-tinged. By the fifth day 
the discharge was scant, serous and clear 
colored. Cessation of all lochial discharges was 
noted by the sixth day. Uterine involution 
seemed to keep pace with this cessation of 
lochial discharge. 

No side reactions of any sort were noted 
from this experiment. As a matter of fact no 
known adverse reactions have been recorded 
with the use of kutapressin. All patients toler- 
ated the parenteral injections very well, there 
being little pain and no sore or swollen arms 
after injection. No elevations in blood pressure 
occurred, 

Furthermore those patients in the experi- 
mental group appeared to receive an added 
stimulus from this therapy around the third 
postpartum day. Nursing mothers who had 
not been given stilbestrol to dry their breasts 
seemed to exhibit a decided and increased 
lactogenic response. The supply of milk was 
greater and more rapid. 

Four cases in the experimental (kutapressin) 
group complained of a recurring slight sero- 
sanguineous vaginal discharge between the 
second and third postpartum weeks. Several 
injections subcutaneously of kutapressin daily 
(2 cc.) completely suppressed further lochial 
discharge. Two patients reported that they 
passed small blood clots, but no further dis- 
charges were reported. 

The control group of patients retained their 
lochial discharges up to two weeks or more after 
delivery. 


COMMENTS ON THERAPEUTIC RESULTS 


As for the reasons for evolving this new post- 
partum therapeutic procedure, we have been 
told by our patients that they prefer to have 
the time of their postpartum discharges short- 
ened, although the procedure is more costly. 
Taber" points out that “these foul-smelling 
odors are presumed to arise from the chemical 
and bacterial decomposition of blood and 
cellular debris.” Therefore, since the average 
woman is fastidious, particularly postpartum 
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when this offensive discharge is present, its 
accelerated eradication is indeed welcomed. 

Then too, patients prefer not to have to 
wear perineal pads because of this discharge. 
Furthermore, and perhaps more important, 
the rapid termination of this postpartum dis- 
charge conserves the blood elements which are 
lost when lochias are present for several weeks 
or longer. The mere fact of protein conservation 
seems to aid or even foster a better lactogenic 
response in those patients who nurse their 
offspring under kutapressin therapy. 

Besides the suppression of lochial discharge, 
there is another advantage which has to do 
with more rapid uterine involution. It appears 
that the rapid suppression of lochias is related 
directly to rapid uterine involution when such 
patients are given the benefit of kutapressin 
therapy. 


SUMMARY 


1. Kutapressin, a new non-toxic selective 
vasoconstrictor, was successfully used in sixty- 
eight consecutive postpartum cases to suppress 
lochial discharges. By the sixth postpartum 
day, the lochial discharges were eliminated. 

2. A daily parenteral injection of 2 cc. of 
kutapressin was administered to each patient 
during the hospital stay. 

3. Uterine involution appeared to keep pace 
with lochial control under this therapy. 

4. A definite increased lactogenic response 
was noted in those mothers who were nursing 
their offspring under kutapressin therapy. 


5. Those postpartum patients who did not 
receive kutapressin therapy (control group) 
showed no similar findings. 


Acknowledgment: We thank Dr. David 
Holtman, of Two Rivers, Wisconsin, for his 
participation in the scientific discussions which 
concern this research. 
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BRONCHOPULMONARY DISEASES— 
SYSTEMIC DISEASES, FUNGOUS 
INFECTIONS, PNEUMOCONIOSES 


Pulmonary Manifestations of Systemic 
Diseases’ 


H. Rusin, M.p., 


From the Albert Einstein College of Medicine, Yeshiva 
University and the Bronx Municipal Hospital Center, 
New York, New York. 


OUTINE x-rays of the chest of apparently 
healthy individuals are a constant re- 
minder that a “silent”? chest does not neces- 
sarily contain healthy lungs and that a “‘noisy”’ 
chest need not connote serious disease. The 
presence or absence of the latter can be estab- 
lished only by a chest x-ray, the findings 
viewed in the light of the patient’s history, 
physical signs and pertinent laboratory tests. 
Occasionally x-ray of the chest reveals abnor- 
mal markings of a type and distribution which 
are suggestive of being the manifestations of a 
systemic disease. In such, the chest x-ray may 
be the first to draw attention to the presence 
of a widespread disturbance which might 
otherwise escape detection. Or else, the infor- 
mation obtained may be of additional help in 
differential diagnosis. In either case the lung 
may serve as a mirror of what is going on in 
organs and tissues of the body not accessible 
to direct examination. 

Although roentgenography and its various 
modalities occupy a key position in chest diag- 
nosis, it would be foolhardy to minimize the 
value of other means of investigation. A history 
obtained by the physician, a thorough physical 
examination and the necessary laboratory 
tests, including bronchoscopy and, when indi- 
cated, exploratory thoracotomy for the ob- 
tainment of a biopsy specimen, are as essential 
in arriving at a diagnosis as are the roentgen 
findings. In fact, there are occasions when the 
physical examination is more informative than 


* Excerpts from a book entitled, ““The Lung as a Mirror of Systemic Disease,” to be published by Charles C 
Thomas, Springfield, III. 
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the chest x-ray findings and the history superior 
to both. In the diagnosis of obscure systemic 
disease with pulmonary manifestations, one 
may have to resort to all possible diagnostic 
tests and the true nature of the condition may 
still remain unknown. 

Insofar as roentgen diagnosis per se is con- 
cerned, there is nothing pathognomonic about 
lights and shadows in a chest x-ray. An area of 
density may represent consolidation caused by 
neoplasm, pneumonia, tuberculosis or a tran- 
sient atelectasis caused by temporary obstruc- 
tion of a bronchus. A circumscribed area of 
translucency may represent a cavity caused by 
abscess, tuberculosis, neoplasm or lung cyst. 
The abnormal roentgen markings assume 
added significance when viewed on a back- 
ground of what the physician knows of the 
patient’s family and personal histories, occu- 
pation, travels, as well as the physical and 
laboratory findings. The black and white 
shadows then assume various shadings. With 
experience the presence of a particular disease 
may be suspected or made with a reasonable 
degree of accuracy on the basis of the roentgen 
findings alone but a definitive diagnosis requires 
confirmatory evidence. 

Broadly speaking, disease affecting the lungs 
and appendages may be grouped into one of 
three major categories: (1) Primary diseases 
which include developmental defects, new 
growths, traumatic injuries and similar condi- 
tions. The majority of the acute bacterial and 
viral pneumonias, pulmonary suppurations, 
benign and malignant neoplasms and tubercu- 
losis exemplify this group. (2) Secondary dis- 
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eases which include pulmonary emboli, meta- 
static malignancies and, so-called, “‘terminal” 
pneumonias. (3) Concomitant diseases in which 
the respiratory tract is involved either initially 
or in the course of systemic diseases as an 
active, more or less, co-equal participant. The 
present discussion will deal with the last-men- 
tioned. Some of the conditions to be discussed 
are infrequent; several are rare. But it is well 
to bear in mind that a rarity once recognized 
often becomes commonplace. Furthermore, for 
every patient with an unusual or bizarre con- 
dition discovered in specialty practice, many 
times the number pass through the offices of 
physicians and hospital wards with the disease 
either unrecognized or misdiagnosed. 

The order in which the diseases will be 
presented in the following pages is arranged 
primarily for orientation purposes, not as a 
classification in the generally accepted sense 
of the term since it is impossible to draw sharp 
nosologic distinctions between one group of 
diseases and another. This applies especially to 
diseases of the skin and allergic diseases or to 
the latter and disturbances of metabolism and 
certain blood dyscrasias. Several of the condi- 
tions to be mentioned cannot be fitted at 
present into any classification because they 
are too fluid to be pigeonholed into specific 
compartments. This is due to lack of knowledge 
of the cause. With the development of new 
modalities in diagnosis and treatment, diseases 
and syndromes are constantly being discovered, 
more often rediscovered, and new ones are 
being created. 


GENERAL CONSIDERATIONS 


When the lungs are involved as part of a 
systemic disease, the following are notewcrthy: 
(1) a symmetric distribution of lesions in both 
organs; (2) a vascular or perivascular pattern of 
abnormal lung markings, and (3) a tendency 
toward pleural implication. The first and second 
elements are related to the fact that the pulmo- 
nary involvement in most systemic diseases is 
either within or along blood vessels and/or 
lymphatics. The third is due to the fact that 
the pleura is richly supplied with blood vessels 
and lymphatics. Furthermore, in man, the 
blood vessels supplying the pleura, as well as 
the stroma of the lungs, are bronchial arteries, 
tributaries of the aorta and therefore of the 
systemic circulation. 

The pulmonary changes giving rise to abnor- 
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mal roentgen patterns are a composite of (1) 

“normal” bronchovascular markings varying 
with the age, sex, occupation and body build 
of the individual, also the conditions under 
which the roentgen examination is made; (2) 
physiologic and pathologic changes within the 
air-containing and/or fluid-containing units of 
the lungs which determine to a large extent the 
radiotranslucency of the affected parts, and 
(3) the dissolution of the normal architecture 
of the lung by fibrosis, emphysema, consolida- 
tion or necrosis, also the associated reactions in 
pleura, lymph nodes and adjacent structures. 
In toto, these several components endow the 
lights and shadows in the chest x-ray with 
certain qualitative and quantitative distinc- 
tions which immediately bring to mind certain 
possibilities to be considered in differential 
diagnosis. 

A disease may manifest itself in the lungs in 
diverse manner and dissimilar diseases in com- 
parable manner. The pulmonary changes may 
assume the configuration of a diffuse network 
of delicate or coarse striations; small or large 
air cysts, miliary or nodular infiltrations, 
patchy or massive consolidations with or with- 
out an associated adenopathy and pleuritis; 
often there is a combination of the aforemen- 
tioned. Nevertheless, these several patterns 
may be the result of a single or a limited num- 
ber of agents. On the other hand, diffuse inter- 
stitial changes in the lungs may result from 
viral pneumonia, sarcoidosis, rheumatoid dis- 
ease, scleroderma, chronic pulmonary conges- 
tion and a host of other conditions. A cystic 
lung may be associated with pituitary disease, 
histiocytosis, tuberous sclerosis and other con- 
ditions to be mentioned later. At least fifty 
abnormal states may give rise to miliary or 
nodular pulmonary infiltrates. It would take 
us far afield to enumerate the diseases which 
may give rise to pulmonary consolidation 
and/or pleural effusion. The totality of the 
chest x-ray findings depends on the type and 
extent of tissue involvement as well as the 
duration and intensity of the disease. As the 
morbid state progresses, or becomes chronic 
and recrudescent, the causative agent plays 
an increasingly less important role insofar as 
determining the roentgen picture as visualized 
in the chest x-ray. 


In the space available it will be possible to 
present, in outline form, a limited number of 
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Fic. 1. Cystic fibrosis of the pancreas and pulmonary 
infection. Chest x-ray showing difluse linear markings 
throughout both lung fields. (History of repeated 
respiratory infections since age of seven months, 
cough, vomiting, lack of gain in weight; large, loose, 
yellowish, malodorous stools; pancreatic disease sus- 
pected; died at age of 26 months; autopsy showed 
cystic fibrosis of pancreas, also diffuse fibrosis and 
bronchiectasis of both lungs.) 


systemic diseases which may be associated with 
pulmonary lesions and to describe briefly the 
more important ones. 


DISEASES OF METABOLISM 


Metabolic diseases may affect the lungs 
through structural damage of the organs and 
by providing conditions favoring infection. 

Pulmonary Infection in the Diabetic. In the 
presence of diabetes pulmonary infection is apt 
to be acute and massive, the involved tissues 
undergoing necrosis and suppuration in a rela- 
tively short time. In an elderly person in whom 
one might expect an apical fibroid tuberculosis, 
the discovery of a pneumonic or caseocavernous 
disease may be sufficiently impressive to 
prompt the physician to examine the patient 
for the presence of diabetes if the existence of 
the latter is not already known. Although much 
of the dread associated with pulmonary infec- 
tion in the presence of diabetes has been greatly 
reduced since the introduction of antimicrobial 
agents, the occurrence of suppurative broncho- 
pneumonia, lung abscess, fungous infection or 
tuberculosis continue to be serious hazards. 

Cystic Fibrosis of the Pancreas. Fibrocystic 
disease of the pancreas is so often associated 
with pulmonary infection that the latter is 
almost an integral part of the syndrome. In 
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fact, the mother may consult the physician 
because the child had developed an intractable 
cough rather than because of unmanageable 
gastrointestinal symptoms or loss of weight. 
The changes in the lungs are due to obstruction 
of bronchi by viscid secretion. Early in the 
disease the chest x-ray may show few abnormal- 
ities. After recurring infections, the lungs reveal 
accentuated perivascular and peribronchial 
markings affecting chiefly the inner portions of 
the organs. Later there is increasing emphy- 
sema, patchy atelectasis, consolidation and 
bronchiectasis. Such roentgen findings in an 
infant are occasionally sufficiently suggestive 
in themselves to make one suspect the presence 
of cystic fibrosis of the pancreas. (Fig. 1.) 

Histiocytosis. Among diseases of the histio- 
cytic system, two major disorders are recog- 
nized, one metabolic and the other inflamma- 
tory. The metabolic histiocytoses (Gaucher’s 
disease; Niemann-Pick disease) are heredo- 
familial conditions characterized by the deposi- 
tion of specific lipids in the reticuloendothelial 
cells. On rare occasion the lungs may also be 
involved, the chest x-rays showing enlarged 
hilar lymph nodes or miliary infiltrations 
or both. The inflammatory disorders include 
Hand-Schiiller-Christian disease, Letterer- 
Siewe disease and eosinophilic granuloma of 
bone. The pulmonary manifestations of these 
conditions serve, in a way, to highlight the 
unified nature of the disorder since comparable 
changes are met in the several conditions men- 
tioned and frequently they overlap. The pul- 
monary lesions may take the form of miliary 
infiltrations, cystic or “honeycomb” lungs, 
diffuse interstitial fibrosis or localized granu- 
lomas. Spontaneous pneumothorax is a fre- 
quent complication of cystic lung; chronic cor 
pulmonale is often encountered in long-stand- 
ing pulmonary fibrosis. (Fig. 2.) 

Amyloidosis of the Lungs. Primary amy- 
loidosis occasionally affects the respiratory 
tract, more often the larynx and _ bronchi. 
When the lungs are involved, the amyloid 
deposition may be diffuse or localized. Focal 
deposits may simulate neoplasm. 

Metastatic Calcification of the Lungs. This 
condition refers to a metabolic disorder in 
which lime salts are deposited in presumably 
previously healthy tissues. Metabolic calcifica- 
tion of the [lungs may occur in the presence of 
chronic renal disease in association with hyper- 
parathyroidism, destructive bone lesions, pro- 


4 
© 
4 ‘ 
~ 
4 
a 
‘ 

ay 


Fic. 2. Histiocytosis with pulmonary involvement. Chest x-ray showing 


% 


diffuse, lace-like reticulations with minute cysts throughout right lung; similar 
changes in left lung obscured by a pneumothorax (spontaneous); catheter in 
situ. (History of purpuric skin eruption; jaundice; generalized lymphade- 
nopathy; enlarged liver and spleen; autopsy showed cystic lungs with numerous 
blebs on surface; yellowish foci scattered in parenchyma; histologic picture in 


keeping with Letterer-Siewe disease.) 


longed use of highly potent vitamin D prepara- 
tions or excessive intake of milk and absorbable 
alkali. The changes in the lungs are rarely 
recognized during life excepting in cases of 
calcifying malignant neoplasms with pulmo- 
nary metastases. 


DISEASES OF THE BLOOD 


Diseases of the blood and _ blood-forming 
organs seldom affect the lungs. Of particular in- 
terest is the occasional encounter of bizarre 
blood findings in association with intrathoracic 
conditions. Acute hematogenous tuberculosis 
may be associated with a myeloblastic blood 
picture; more often with a relative or absolute 
leukopenia. In the presence of massive splenic 
involvement, there may be an associated poly- 
cythemia, the condition simulating Banti’s 
disease. Malignant intrathoracic neoplasms 
may also be associated with leukemoid blood 
findings; on rare occasion, with eosinophilia or 
hemolytic anemia. Cavernous hemangioma of 
the lung, if it causes anoxia, is associated with 
a compensatory polycythemia in addition to 
other evidence of oxygen-lack such as dyspnea, 
cyanosis and digital-clubbing. 


Sickle Cell Anemia. The pulmonary mani- 
festations of this blood dyscrasia, affecting 
Negroes almost exclusively, have received 
little study although respiratory tract infec- 
tions are common, frequently precipitating 
crises and causing death. The changes in the 
lungs, as in other organs, are characterized by 
capillary stasis, a tendency to thrombus forma- 
tion and infarction. The chest x-ray in a patient 
with sickle cell anemia is seldom “normal.” 
The lungs may show increased bronchovascular 
striations, patchy infiltrations or evenly dis- 
persed nodular densities. As might be expected, 
pulmonary tuberculosis is a frequent occur- 
rence. (Fig. 3.) 

Pulmonary Hemosiderosis. Endogenous de- 
posits of iron particles in the lungs may be 
found in association with mitral stenosis or as 
a result of repeated blood transfusions or after 
excessive or prolonged parenteral intake of 
iron, or as an idiopathic disturbance associated 
with hemolytic anemia. The lungs reveal fine 
infiltrations which bear a superficial resem- 
blance to miliary tuberculosis; in the idiopathic 
form there is a veil-like shadow obscuring 
lung detail. (Fig. 4.) 
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3 
Fic. 3. Sickle cell anemia with pulmonary manifestations in a Negro woman. Chest x-ray showing patchy and 
linear infiltrations in both lungs; irregular, triangular density in right mid-lung; heart enlarged; conus prominent. 


(Admitted late in pregnancy in acute respiratory distress; also generalized edema; delivered stillborn; signs of acute 
pulmonary congestion abated and patient was discharged improved.) 
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Fic. 4. Hemosiderosis of lungs in a woman with decompensated rheumatic heart disease. Chest x-ray showing 
heart greatly enlarged; miliary infiltrations in both lungs especially mid-portions. (Patient died; autopsy revealed 
old rheumatic mitral valve with stenosis and insufficiency; dilatation and hypertrophy of left auricle, right ven- 
tricle and right auricle; chronic passive congestion of lungs, liver and spleen; siderosis of lungs, the parenchyma 
showing focal deposits of dark-staining iron pigment in perivascular and interstitial tissues.) 


Polycythemia. In polycythemia vera one 
may find an accentuation of the bronchovascu- 
lar markings, also infiltrations and discrete 
spherical lesions in the mid-zones of the lungs. 
In polycythemia associated with pulmonary 
vascular sclerosis, the middle and peripheral 
zones of the lungs are within “normal” limits 
in spite of the unusual prominence of the right 
heart and pulmonary conus. 

Hemorrhagic Diseases. Blood dyscrasias as- 
sociated with abnormal tendencies to bleeding 
rarely affect the lungs. 

Leukemia. The roentgen manifestations of 
the leukemias do not differ significantly from 
those encountered in Hodgkin’s disease or 
lymphosarcoma. The most frequent findings 
are enlarged hilar lymph nodes with little 
evidence of extension of the process into the 
adjoining parenchyma. Isolated leukemic in- 
filtrations are seldom recognized roentgen- 
ologically although collections of leukemic cells 
are often seen microscopically in the tissues. 
Pleural involvement occasionally accompanies 
the lymphocytic form of leukemia. 

Infectious Mononucleosis. This disease is 
generally regarded as caused by a specific viral 
infection although there is little convincing 
proof to this effect. The hematologic findings 
are incidental to the systemic manifestations. 
Pulmonary involvement is quite common, the 
picture being that of an atypical pneumonia. 
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DISEASES OF HYPERSENSITIVITY 


The introduction of routine chest photo- 
fluorography in the examination of general 
hospital admissions is instrumental in the 
discovery of increasing numbers of patients 
with pulmonary manifestations of allergic 
diseases. 

Transitory Pulmonary Infiltrations and Eo- 
sinopbilia (Loeffler’s Syndrome). Fleeting pul- 
monary infiltrations associated with eosino- 
philia in allergic subjects represent patches of 
eosinophilic pneumonia. The condition is also 
met in association with infestations of para- 
sites, fungi and higher bacteria. The lungs 
reveal irregular densities of a soft or nodular 
character appearing in one part of the lung 
and disappearing in another. This may take a 
week or longer. Occasionally the chest x-ray 
reveals massive involvement, upper lobe dis- 
ease simulating tuberculosis; lower lobe disease, 
atypical pneumonia. Loeffler’s syndrome should 
be distinguished from tropical eosinophilia. 
The latter is featured by a prolonged course, 
the presence of an enlarged spleen, a high 
incidence of positive serologic tests for syphilis, 
positive cold agglutinins, the frequent demon- 
stration of mites in sputa or stools and usually 
a ready response to arsenic treatment. (Fig. 5.) 

Severe and Protracted Forms of Pulmonary 
Infiltrations and Eosinopbilia. The patients 
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5A 
Fic. 5. Transitory pulmonary infiltrations with eosinophilia in an asthmatic woman. A, chest x-ray showing 
irregular, soft densities in both lungs. B, one month later clearance of infiltrations, calcific foci in left apex and left 
hilar region, remains of a healed primary tuberculosis. (Differential diagnosis of active pulmonary tuberculosis and 
Loeffler’s syndrome; sputum negative for acid-fast organisms; eosinophilia 19 per cent; rapid resolution of 
infiltrations. ) 


6A 
Fic. 6. Polyarteritis nodosa in an asthmatic man with pulmonary involvement. A, chest x-ray showing nodular 
and reticular infiltrations in both Jungs, especially right; pleuritis, left base; enlarged heart. B, right lower lobe show- 
ing detail. (Eosinophilia 22 per cent; hypertension; prostate previously removed because of dysuria showed poly- 
arteritis and eosinophilic granuloma; autopsy revealed arteritic changes involving heart, urogenital organs, muscles 


and lungs.) 
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Fic. 7. Rheumatic pneumonia in a girl of 10 associated with acutely progressive rheumatic heart disease. Chest 
x-ray showing irregular, fluffy densities extending fanwise into midportions of both lungs; heart enlarged. (Two 
weeks previously the heart was only slightly enlarged and the lungs clear; total duration of illness 7 months; 
patient died; autopsy showed rheumatic endocarditis of mitral and tricuspid valves; congestion and edema of 
lungs with thickening of interlobular septa and mononuclear cell permeation in keeping with rheumatic pneumonia.) 


Fic. 8. Rheumatoid disease with pulmonary manifestations in a woman. Chest x-ray showing diffuse interstitial 
striations in both lungs; prominence and upward displacement of horizontal fissure on right; pleural reaction at 
bases; heart enlarged. (Allergic background; joint pains paralleled paroxysmal seizures of dyspnea; symptomatic 


improvement with cortisone.) 


are more acutely ill and for longer periods. The 
pulmonary involvement is more extensive and 
often associated with complicating pleural and 
pericardial effusions. There may be coexisting 
hyperergic reactions in other organs with 
evidence of generalized vasculitis. 

Polyarteritis Nodosa. The changes in the 
lungs partake of the same features charac- 
terizing the disease in other organs. The most 


frequent findings histologically are whitish 


nodules along blood vessels, chiefly the pulmo- 
nary and bronchial arterioles, also granu- 
lomatous lesions, infarcts and even cavitation. 
The chest x-ray findings, although not charac- 
teristic of the disease, may be in keeping with 
it. The changes consist of accentuated vascular 
and perivascular markings, a nodularity in the 
mid and inner portions of the lungs or diffuse 
uneven densities often associated with pleuritis 
and pericarditis. (Fig. 6.) 

Rheumatic Pneumonia. This condition oc- 
curs in a small number of patients with rheu- 
matic fever. The clinical and roentgen features 
of rheumatic pneumonia are not sufficiently 
distinctive to enable one to differentiate it 


from pulmonary congestion and infarction. But 
in the absence of signs of heart failure, the 
appearance of miliary or patchy infiltrations In 
both lungs, particularly i in the upper and mid 
zones, occurring early i in the development of 
the rheumatic state is suggestive of the lung 
disease being part of the rheumatic state. 
(Fig. 7.) 

Rheumatoid Disease with Pulmonary Lesions. 
Rheumatoid disease is a more descriptive term 
than rheumatoid arthritis since the former 
expresses a widespread disturbance involving 
not only the locomotor system but also other 
parts of the body. Rheumatoid disease may be 
associated with pulmonary lesions which may 
simulate atypical pneumonia, acute rheumatic 
pneumonia or diffuse interstitial pulmonary 
fibrosis. In some cases these several manifesta- 
tions represent one and the same disease. 
Rheumatoid disease is a member of a group of 
disorders including polyarteritis nodosa, rheu- 
matic fever, scleroderma, dermatomyositis 
and several others which are sometimes referred 
to as “‘collagen diseases.” The changes involve 
chiefly the connective tissues of the body. 
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Fic. 9A. Systemic lupus erythematosus with pleuro- 
pulmonary and pericardial manifestations in a young 
woman. Characteristic butterfly rash on bridge of nose 
and cheeks. 


Quite often the several conditions mentioned 
overlap. (Fig. 8.) 


DISEASES OF THE SKIN AND MUCOUS MEMBRANES 


In the usual type of skin disease encountered 
in practice a chest x-ray is seldom considered 
necessary and as a result much important in- 
formation which might be obtained by this 
means does not come to light. Yet there is 
ample evidence that even in apparently super- 
ficial skin diseases other organs including the 
lungs may be implicated. Discerning derma- 
tologists have for years stressed the fact that 
few skin diseases are “‘skin deep.” 

Allergic Dermatitis. Transitory pulmonary 
infiltrations with eosinophilia may punctuate 
the course of acute and chronic neuroderma- 
titis and other atopic skin diseases. The clinical 
and roentgen findings are similar to those en- 
countered in Loeffler’s syndrome. Pulmonary 
infiltrations with eosinophilia may also be 
encountered in patients sensitive to penicillin, 
mercury compounds, barbiturates as well as in 
association with skin eruptions caused by 
cutaneous helminthiasis. 


Fic. 9B. Same case as Figure 9A. Chest x-ray showing 
signs of fluid in pleural cavities and pericardium; soft, 
round infiltration in right upper lobe; linear, horizontal 
striations in right mid-lung. (Five months previously 
chest x-ray showed no abnormalities; rapidly progressive 
course with fatal issue; autopsy revealed fibrinous, gelat- 
inous exudate in pleural cavities; also in pericardial sac; 
edema and congestion of lungs; glomerular lesions in 
kidneys with suggestive “wire-loop” appearance.) 


Erythema Multiform. This disease is char- 
acterized by pleomorphic changes in the skin, 
chiefly of the extensor surfaces of the limbs, 
consisting of erythema, papules and/or vesicles 
and bullae. Some investigators believe that the 
disease, at least in some patients, is caused by 
hypersensitivity to drugs or bacterial or viral 
products. The pulmonary manifestations may 
take the form of a simple bronchitis in associa- 
tion with acute mucosal lesions of the mouth, 
larynx and pharynx which feature the disease. 
If the lungs are involved, the chest x-ray may 
reveal nodular densities, scattered patchy in- 
filtrations or massive consolidations. 


Erythema Nodosum. The lesions in this 
disease are characterized by discrete, red, ten- 
der nodules of varying size which appear in 
crops in the subcutaneous tissues especially of 
the forearms and legs. The intrathoracic 
manifestations concern chiefly, often exclu- 
sively, the hilar lymph nodes. But the lung 
parenchyma may be involved without note- 
worthy participation of the lymph nodes. The 
roentgen findings bear a striking resemblance 
to those met in sarcoidosis to be described 
shortly; in fact, some investigators consider 
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Fic. 10. Scleroderma, lupus erythematosus and rheumatoid disease in a woman. A, photograph showing 
characteristic facies of scleroderma; puckered lips; also (erythematous) rash over the V of the neck; (rheuma- 
toid arthritis; Raynaud’s phenomenon; L. E. positive; pleural and pericardial friction rubs). B, bedside chest 
x-ray at onset of illness showing massive infiltrations involving both lungs with pleuritis (clinical course of 
acute, non-bacterial pneumonia). C, Three weeks later considerable resolution of pneumonic process leaving 
diffuse interstitial striations and patchy consolidations; heart moderately enlarged. D, six months later 
increasing organization of diffuse interstitial fibrosis of both lungs. (Courtesy Dr. Sol Biloon.) 


both manifestations of the same morbid state. 

Systemic Lupus Erythematosus. Thisdisease, 
affecting chiefly females, is characterized in its 
classic form by a butterfly erythema on the 
bridge of the nose and cheeks, the skin being 
sensitive to light, drugs and irritants of any 


type. Older lesions show atrophy, telangiecta- 
sis and pigmentation. Since the introduction of 
the L.E. cell test, aberrant forms are often 
encountered. It has been known for sometime 
that the disease may involve various organs 
and not implicate the skin. The pleuropulmo- 
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Fic. 11. Sarcoidosis: diagnosis confirmed histologically. A, chest x-ray showing enlarged hilar and para- 
tracheal lymph nodes in a woman with clinical signs of uveoparotid fever (Heerfordt’s disease) simulating 
Hodgkin’s disease. B, chest x-ray showing diffuse reticular striations of upper lobes and emphysema of lower 
lobes. (Five years later, advanced emphysema.) C, Chest x-ray showing enlarged right hilar and paratra- 
cheal lymph nodes; also nodular infiltrations throughout both lungs simulating miliary tuberculosis. 
(Patient went through pregnancy successfully, sarcoidosis resolved spontaneously.) D, chest x-ray showing 
dense masses of irregular infiltrations in both upper lobes; apices and lower lobes hyperilluminated, simu- 
lating fibroid tuberculosis for which patient was sent to a sanatorium. (In the course of nine years increasing 
fibrosis of upper lobes and emphysema of lower lobes; chronic cor pulmonale; no evidence of tuberculosis; 


autopsy confirmation.) 


nary manifestations have received little atten- 
tion possibly because the lungs do not show as 
striking features of the disease as do the heart, 
kidneys, joints and hemopoietic organs. Yet 
there is hardly a patient with acute systemic 
lupus erythematosus who does not show pulmo- 
nary involvement, especially of the pleura, at 
some time during the course of the disease. 
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Occasionally the pulmonary lesions may pre- 
cede other localizations. (Fig. 9.) 

Mycosis Fungoides. This disease, closely 
related to malignant lymphomas, is charac- 
terized by erythematous, eczematoid, urti- 
carial or mixed lesions of the skin which infil- 
trate and thicken the epidermis producing in 
time nodular, ulcerating or fungating masses. 
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X-ray of the chest may reveal prominent hilar 
markings and round infiltrates in the lung 
parenchyma. 

Neurocutaneous Diseases. Of late, internists 
are becoming increasingly interested in a num- 
ber of syndromes hitherto in the domain of 
neurologists because the conditions may be 
associated with systemic lesions. In tuberous 
sclerosis one may find innumerable large and 
small cysts in both lungs producing a “‘honey- 
comb” appearance. In von Recklinghausen’s 
disease (neurofibromatosis) the chest x-ray may 
reveal intrathoracic neurofibromas in associa- 
tion with the intercostal, vagus and sympa- 
thetic nerves. On rare occasion the lung paren- 
chyma may be involved. 

Scleroderma. This disease is featured by 
hardening of the skin and mucous membranes, 
the result of an initially diffuse, non-pitting 
edema of the connective tissue. After edema 
subsides, the stroma is replaced by fibrous 
tissue leading to atrophy of the skin and under- 
lying structures. An accompanying vascular 
disturbance may give rise to Raynaud’s dis- 
ease. The pulmonary changes consist of a 
widespread interstitial fibrosis or cystic sclerosis 
of the parenchyma, the latter probably repre- 
senting a later stage of the former. There is 
some evidence that malignant neoplasms of 
various organs, including the lungs, occur with 
considerable frequency in association with 
scleroderma. (Fig. 10.) 

Dermatomyositis. This condition is charac- 
terized by the insidious development of fatigue, 
muscle pain and weakness. The cutaneous 
changes consist of puffiness of the face and an 
erythematous rash of the neck, ears, chest and 
shoulders, also of the dorsum of the hands. 
Abnormal changes in the lungs are not a feature 
of the disease. However, increasing numbers of 
cases are being reported of dermatomyositis 
associated with malignant neoplasms, a com- 
bination which appears to be more than a 
coincidence. 

Acanthosis Nigricans. This striking skin 
disease is characterized by the development of 
darkly pigmented, furrowed ridges on the 
exposed surfaces of the body, especially of the 
folds of the skin. A benign form occurs in 
young people; a malignant form, in later life. 
For some unexplainable reason the latter is 
often associated with cancer of viscera, espe- 
cially of the stomach, also of the lungs. 

Sarcoidosis. Originally described by Boeck 


as a skin disease, sarcoidosis is now recognized 
as a systemic disorder often involving intra- 
thoracic structures. The disease is charac- 
terized by disseminated nodules in organs and 
tissues, histologically showing tubercle-like 
structures composed of epithelioid cells, small 
numbers of lymphocytes and giant cells of the 
Langhans type. Intrathoracic sarcoidosis is 
often discovered accidentally in the course of 
routine chest roentgenography. Three broad 
roentgenologic patterns of the disease in the 
chest which often overlap may be distinguished: 
(1) a hilar form, (2) a transitional form and (3) 
a parenchymal form. The hilar form is featured 
by massive lymph node enlargement. At this 
stage, sarcoidosis may be mistaken for a malig- 
nant lymphoma. The transitional form is 
featured by hilar lymph node enlargement and 
reticular striations throughout both lungs 
simulating lymphangitic carcinoma. The paren- 
chymal form may assume miliary, nodular, 
fibro-emphysematous and other patterns. These 
simulate pulmonary tuberculosis, fungus infec- 
tions and dust inhalational diseases. (Fig. 11.) 


PLEUROPULMONARY MANIFESTATIONS 
OF ABDOMINAL DISEASES 


In the limited space available it will be 
possible to mention only a few abdominal 
conditions which may show roentgenologically 
signs of their presence in the chest. 

Surgical Diseases. In the course of routine 
chest x-rays of newly admitted patients to 
general hospitals with “‘acute surgical condi- 
tions of the abdomen,” one finds occasionally a 
collection of free air under one or both leaves 
of the diaphragm. The discovery of a pneumo- 
peritoneum indicates the presence of a per- 
forated abdominal viscus. At other times one 
may note the diaphragm to be abnormally 
elevated by gaseous distention of the bowel, the 
latter possibly showing fluid levels in keeping 
with strangulation of the gut. A shadow caused 
by a tumor may be visible in the air-filled 
segment of the stomach. (Fig. 12.) A rounded 
density at the right cardiodiaphragmatic angle 
may indicate the presence of a parasternal 
hernia. The chest x-ray is of inestimable value 
in the detection of pleuropulmonary complica- 
tions following abdominal operations. The 
incidence of atelectasis, pneumonia and pleural 
effusion is notoriously high after operations on 
the stomach, duodenum and biliary tract. In 
such cases there is a paucity of clinical evidence 
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12A 


12B 


Fic. 12. Carcinoma of stomach discovered accidentally in routine chest x-ray. A, chest x-ray showing rounded edge 
of a density at cardia of stomach. B, mass seen more clearly after barium meal. (At operation a carcinoma was 
found originating at lower end of esophagus and protruding into stomach; subtotal gastrectomy and gastro- 


esophagostomy done.) 


of pleuropulmonary involvement and the pa- 
tient may be allowed to leave the hospital with 
a smoldering focus in the chest. 

Chest Findings in the Presence of Other Ab- 
dominal Diseases. The chest x-ray is in- 
strumental in the discovery of displacements 
and intrinsic disease of the diaphragm as well 
as in localizing collections of fluid above or 
immediately below the muscle. A discussion of 
these and related subjects is beyond the scope 
of this review. However, there are two types of 
roentgen abnormalities which may be asso- 
ciated with intra-abdominal disease deserving 
of comment. These are the occurrence of 
linear, horizontal striations, and/or unex- 
plained pleural effusions the recognition of 
which may be helpful in the diagnosis of ob- 
scure abdominal disease. 

Linear densities running transversely across 
one or both lower lung fields may be present in 
association with intrathoracic as well as ab- 


dominal disease, more often with the latter. 
Fleischner was among the first to draw atten- 
tion to the significance of these linear striations 
which represent atelectatic lung. The atelectatic 
area is discoid in shape lying in more than one 
plane of the Jung. They appear in the chest 
x-ray either as single or multiple horizontal 
densities in one or both lower lung fields, at 
times in association with pleural effusion. The 
abdominal conditions which may be found in 
association with pulmonary atelectasis of the 
type described are many and diverse including 
inflammatory lesions (liver abscess, subdia- 
phragmatic abscess, acute and subacute pan- 
creatitis) and neoplasms (tumors of the ovary, 
gallbladder and gastrointestinal tract). 

The conditions listed which may cause pul- 
monary atelectasis may also provoke pleural 
effusion. In most instances the effusion is due 
to direct extension of the inflammatory or neo- 
plastic process to the diaphragmatic pleura. In 
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the presence of acute subdiaphragmatic disease 
one may also encounter a transient, ““sympa- 
thetic” effusion; usually, however, the fluid is 
caused by infection. Of particular interest is 
the finding of a large collection of fluid in the 
chest, usvally a right-sided hydrothorax, ac- 
companied by ascites in the presence of intra- 
abdominal tumors, notably ovarian tumors 
(Meigs’ syndrome) but also in association 
with cirrhosis of the liver and several of the 
other conditions already mentioned. 


CONCLUDING REMARKS 


This review deals briefly with the intra- 
thoracic manifestations of a number of sys- 
temic diseases, including those of metabolism, 
blood, skin and neurocutaneous structures, those 
of probable allergic origin and of several ab- 
dominal conditions. The limited space available 
does not permit inclusion of the pleuropulmo- 
nary changes accompanying cardiovascular 
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diseases, systemic infections and metastatic 
neoplasms. The purpose of the review is to 
draw attention to the wealth of information 
often available in the examination of the chest 
x-ray, not only in the diagnosis of diseases 
affecting primarily or chiefly the lungs and 
pleura, but also of generalized disturbances 
commonly included in the field of “internal 
medicine” and its subdivisions (dermatology, 
allergy, metabolism, endocrinology, hematol- 
ogy and neurology). There are times when the 
presence of such systemic diseases may be 
detected earlier and their nature better appre- 
ciated in their mirrored appearance in the lungs 
than in more vulnerable organs which are not 
as readily accessible to inspection. To the 
opthalmologist the interior of the eye often 
serves as a mirror of internal disease, so does 
the skin to the dermatologist and, as I have at- 
tempted to show in these pages, this applies 
also to the physician interested in chest diseases. 
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Pulmonary Roentgenologic Changes in the 
Collagen Diseases 


L. H. GARLAND, M.D. AND M. A. Sisson, M.D., San Francisco, California 


From the Department of Radiology, Stanford University 
Medical School Service, San Francisco Hospital, San 
Francisco, California. 


HE respiratory and cardiovascular systems 
wan commonly involved in the so-called 
collagen diseases. This article will outline the 
more conspicuous pleuropulmonary changes 
and the associated pericardiovascular changes 
which are encountered in this group of 
disorders. 

The collagen diseases are a group of disorders 
characterized anatomically by generalized alter- 
ations of the connective tissue, especially of its 
extracellular components. The currently ac- 
cepted members of this group are periarteritis 
nodosa, disseminated lupus erythematosus, 
dermatomyositis, scleroderma, rheumatic fever 
and rheumatoid arthritis. 

The term polyarteritis is synonymous with 
periarteritis nodosa. Because of the predomi- 
nance of vascular changes, this disorder (and, 
to a lesser extent, generalized lupus erythe- 
matosus) may also be referred to as visceral 
angiitis. Disseminated lupus erythematosus is 
also known as acute Jupus erythematosus or 
generalized lupus erythematosus. 

Becker? and others believe that the systemic 
manifestations of Schénlein-Henoch purpura, 
erythema nodosum and certain cases of 
glomerulonephritis include similar involvement 
of connective tissue and may belong to this 
group of diseases. Ehrich and associates,’ on the 
basis of animal experiments, would also include 
serum sickness. Kampmeier' has suggested 
that the necrotic changes found in afferent 
renal arteries in both malignant hypertension 
and periarteritis nodosa have more than coinci- 
dental relationship. Stewart” believes that 
thromboangiitis obliterans and ulcerative coli- 
tis are also collagen diseases. 


ETIOLOGY AND PATHOLOGY 


The etiology of the collagen diseases is not 
known. Several workers have produced fibri- 


noid changes of connective tissue experi- 
mentally by mechanical and by chemical 
means.® These observations tend to invalidate 
the supposition that hypersensitivity is the 
sole cause of collagenous degeneration. Indeed, 
it has been observed that undue significance 
should not be attached to the occurrence of 
fibrinoid changes in localized connective tissue 
collagen. Pathologically, this is merely a form 
of degeneration, unspecified in etiology, and 
occurring in a wide variety of dissimilar dis- 
eases. This fact, of course, greatly minimizes 
the clinical usefulness of the term collagen 
disease. However, until a better term is devised 
and until we know more about the fundamental 
nature of the diseases in question, it is prob- 
ably justifiable to continue the use of the term. 
In this connection, it is to be noted that the 
microscopic findings do not consist merely of 
changes in the collagen fibers alone, but of 
changes in the connective tissue elements as 
a whole. 

Histologically, connective tissue consists of 
cellular elements and extracellular substances. 
The cellular elements consist of fibrocytes and 
fibroblasts, macrophages, lymphoid cells, mast 
cells and various other leukocytes. The extra- 
cellular substances are composed of an amor- 
phous ground substance and three known types 
of fibers, namely, collagenous, reticular and 
elastic. The basic lesion in the collagen diseases 
consists of a swelling of the interfibrillary 
ground substance as well as swelling of the 
fibers themselves. The location of these basic 
lesions and the type of response of the adjacent 
tissues are somewhat different in the different 
collagen diseases, and constitute the anatomic 
basis by which they may be at least partly 
distinguished. 

Abnormal collagen may be detected by suit- 
able x-ray diffraction studies and electron 
microscopy. Kellgren believes that this will 
prove a useful method for diagnosing connec- 
tive disorders. 
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Not all clinical subdivisions of the collagen 
diseases are clearly demarcated. In some pa- 
tients, at necropsy, lesions peculiar to or 
predominant in some of the different entities 
may be found in one and the same patient. 
For example, a fatal case may show: (1) 
chronic skin lesions, as in scleroderma; (2) 
atrophy of skin, and degeneration of muscle, as 
in dermatomyositis; (3) proliferation of endo- 
thelial capillary tissue, as in disseminated lupus 
erythematosus; (4) non-bacterial verrucous 
endocarditis;* (5) infiltration and dilatation of 
arterioles, as in periarteritis nodosa; (6) peri- 
cardial changes, as in rheumatic infection; and 
(7) articular and tenosynovial changes, as in 
rheumatoid arthritis. 

A case embodying all these diverse manifes- 
tations was recorded by Kampmeier.'* 

Miale?! mentions that Krupp first empha- 
sized a characteristic urinary finding 1 in “‘vis- 
ceral angiitis’’; he found the pattern in fourteen 
of twenty-one cases of periarteritis nodosa and 
disseminated lupus erythematosus. It consists 
of the simultaneous presence of elements usu- 
ally characteristic of the early stages of nephri- 
tis (erythrocytes and erythrocytic casts), and 
elements usually seen in the chronic stage 
(broad casts, waxy casts, fatty casts and “‘oval 
fat bodies’’). This finding has been referred 


to as a “telescopic urinary sediment.” 


CLINICAL TYPES AND SOURCE OF MATERIAL 


The types of collagen disease to be discussed 
in the following pages include periarteritis 
nodosa, generalized lupus erythematosis, der- 
matomyositis and scleroderma. Space will 
permit only brief mention of the two more 
common entities, rheumatic fever and rheuma- 
toid arthritis. 

The cases studied were obtained by a review 
of the files in the roentgen departments and the 
record rooms at San Francisco Hospital and 
Stanford University Hospital. The period cov- 
ered is approximately fifteen years, a majority 
of the cases having been indexed in the last 
ten years. 


PERIARTERITIS NODOSA (POLYARTERITIS) 


Periarteritis nodosa is frequently and more 
correctly called polyarteritis as there is actually 
a widespread poly- rather than periarteritis, 

* Non-bacterial verrucous endocarditis, as in Lib- 


man-Sacks syndrome, is now known to be part of the 
changes occurring in disseminated lupus erythematosus. 
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affecting chiefly the medium-sized and smaller 
arteries of the body. Pathologically there is a 
degeneration of the collagenous tissue in the 
walls of the vessels, sometimes with necrosis of 
the media, rupture of the elastic lamina and 
infiltration of inflammatory cells and eosino- 
phils into all of the vascular layers. When this 
infiltration of the arterial coats is localized, or 
is followed by local fibrosis, or the development 
of small aneurysmal dilatations, nodular 
changes develop (giving rise to the term 
nodosa). 

Clinically the signs and symptoms are deter- 
mined more by the distribution of the involved 
arteries than by the disease process itself. 
Almost any clinical condition may be mimicked. 
However, a polysystemic involvement with 
chronic fever, leukocytosis, eosinophilia and 
secondary anemia suggests the condition, and 
is an indication for skin and muscle biopsy. 
Recurrent hemoptysis has been reported by 
one group (Edwards et al.’). 

Roentgenologically findings may or may not 
be present, depending on which systems happen 
to be involved, and also on the acuteness and 
degree of that involvement. Cardiac enlarge- 
ment and/or pericardial effusion occurs. The 
respiratory system may show massive sym- 
metric or non-symmetric edema in severe 
acute cases. In others, small hazy shadows or 
non-confluent patches of edema (pulmonary 
hives) may be scattered throughout the lung 
fields, usually peripherally and at the bases.! 
Some authors®®> report cases in which the 
nodulation is most marked centrally. In addi- 
tion to the nodular densities, the pulmonary 
linear markings may be accentuated, particu- 
larly the hilar and basal ones. Doub et al.® 
report hilar enlargement as a conspicuous 
finding in a series of ten microscopically proven 
cases. Pleural effusion, secondary to pneu- 
monitis or pulmonary infarction, is reportedly 
not uncommon. 

Roentgen examination of the abdomen is 
frequently requested since abdominal pain is 
one of the most common early symptoms. A 
triad of myositis, abdominal pain and weight 
loss has been referred to by some. The ab- 
dominal films usually show either no abnor- 
mality, or some gas collections suggesting 
paralytic obstruction (so-called adynamic ileus). 
Very rarely, there may be a perforated ulcer, 
intestinal infarction or pancreatic necrosis. One 
of our cases had both intraperitoneal and retro- 
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peritoneal bleeding due to ruptured aneurysm 
of a small mesenteric vessel, secondary to 
“healed”’ arteritis. A hypertension of 200/140 
was present; this patient also had multiple 
duodenal ulcers. 


TABLE I 


CHEST ROENTGEN FINDINGS IN THIRTY-ONE CASES 
OF PERIARTERITIS 


22 
Cardiac enlargement... .. 6 
16 
Parenchymal nodules, patches, etc... ... . 6 
Pulmonary congestion, passive.......... 6 
Accentuated markings, ? arteritis........4 
Pulmonary edema, massive............. 4 


Note: Some of the cases with “cardiac” enlargement 
may also have had some pericardial effusion. 


Renal lesions are the most common of all 
the systemic lesions, being present in 80 per 
cent of the cases.’ Occasionally hypertension 
or hematuria may be so prominent that intra- 
venous urograms are requested. These usually 
show either normal or decreased function. 

The records of thirty-two cases of peri- 
arteritis nodosa were reviewed. In thirty-one 
of these, chest films were available and dis- 
closed the findings shown in Table 1. It is to be 
noted that some cases had more than one find- 
ing (e.g., pericardial, pleural and pulmonary 
lesions). 

At autopsy one of our patients had both 
polyarteritis and rheumatic heart disease 
(mitral and aortic stenosis with insufficiency). 
His roentgenograms showed an enlarged heart, 
pulmonary congestion and pleural effusion. 

None of the foregoing roentgen findings are 
diagnostic per se of periarteritis nodosa, but 
the presence of pulmonary, pleural or cardio- 
pericardial changes in a patient with involve- 
ment of other systems, should cause one to 
bear the possibility of a collagen disease in 
mind. 

In the entire thirty-two cases adequate 
roentgenologic records of systems other than 
the cardiorespiratory were limited. In two 
cases hepatomegaly and in two cases spleno- 
megaly were noted by our department. One 
case showed roentgen evidence of mild paralytic 
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ileus. Three cases showed peptic ulcer (one 
gastric and two duodenal). No cases of gross 
renal enlargement were recorded, but one did 
show poor function by excretory urography. 
No bone changes were noted; three patients 
showed roentgen evidence of articular disease 
(two synovial thickening, one rheumatoid 
arthritis). Biopsy or necropsy material com- 
patible with the diagnosis of periarteritis 
nodosa was available in twenty of the thirty- 
two cases. In seven cases biopsy reports were 
negative, but the clinical evidence was out- 
standing; two of these patients died appar- 
ently of the disease.* 

The following are some illustrative cases: 

Case E. M. (Fig. 1), a white female, aged 
twenty-six, had migratory joint pains, low- 
grade fever, myalgia and patchy gangrene of 
some of the fingers and toes. She was known to 
have had periarteritis nodosa for two years. On 
April 29, 1950, a roentgenographic examination 
of the chest was negative. Re-examination in 
two and one-half weeks showed small bilateral 
pleural effusions and a pericardial effusion. One 
month later, after cortisone therapy, clinical 
and roentgenographic improvement was pres- 
ent. This case showed acute development of 
pleural and pericardial lesions during the 
course of a chronic multiple system disease. 
Biopsy of skin and muscle positive for peri- 
arteritis nodosa. 

Case R. S. (Fig. 2) a sixty-three year old 
man, had fainting spells of unknown origin 
for a few weeks, and pain and stiffness of the 
shoulders and knees since a fall one month 
prior to entry. Initial chest roentgenograms 
showed only slight left ventricular enlarge- 
ment. Two days later, films showed bilateral 
pleural effusion and pulmonary congestion. 
Clinically he had become acutely ill, with high 
fever (up to 103.1°F.), but without evidence of 
cardiac failure. Roentgen examination four 
weeks later showed clearing of the congestion 
and effusions, despite the fact that the patient 
was failing generally. The urine then showed 
abnormal findings, the so-called telescopic 
sediment, and the possibility of “visceral 
angiitis’”” became entertained. He recovered 

* Most of the histopathologic studies referred to in 
connection with the cases reported in this paper were 
made by members of the Stanford University Medical 
School Department of Pathology staff; in a few in- 
stances material was reported by the University of 


California staff at the San Francisco Hospital, to whom 
we are indebted. 
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Fic. 1. Case E. M. Periarteritis nodosa. Development of acute pericardial and bilateral pleural effusions during a 
chronic illness of two years. Biopsy positive. White, female, aged twenty-six, with arthralgia, myalgia, fever and 
gangrene of tips of fingers and toes. A, chest film negative; pericardial friction rub present. B, pericardial and 
bilateral pleural effusions. C, improvement; also improved clinically, under cortisone therapy. (Courtesy of Am. 


J. Roentgenol.) 


2A 


Fic. 2. Case R. S. Periarteritis nodosa. Rapid development of pericardial and bilateral pleural effusions. Negro, 
male, aged sixty-three, with fainting spells, fever, pain and stiffness of shoulders and knees. A, lungs clear; 
questionable left ventricular enlargement. B, pulmonary congestion, pericardial and pleural effusions; patient now 


acutely ill. C, improved. (Courtesy of Am. J. Roentgenol.) 


partially and was discharged. Biopsy of skin 
and muscle was reported negative. 

Case L. E. L. (Fig. 3), a white female, aged 
thirty-four, had asthma for one year and 
numbness of the left leg and pain in the left 
foot for six months. She was found to have 
splenomegaly, eosinophilia and a renal lesion, 
with casts and cells. Chest films showed pul- 
monary nodulation, fibrosis and emphysema. 
Biopsy of skin and muscle was _ negative. 
Marked clinical and roentgenologic improve- 
ment occurred within three days after cortisone 
was started. She was discharged improved. 

Case R. C. (Fig. 4), a white longshoreman 
aged forty-five, entered on August 12, 1948, 
with chills, fever (101°F.), mild ‘cough, chest 
pain and dyspnea. He had had a dermatitis of 


his leg for two years, with local ulceration. 
Pain in the right upper abdominal quadrant, 
a markedly enlarged liver and massive hema- 
turia were present. He had a hypertension of 
180/80; his blood urea was 27 mg. per cent; 
the white blood cell count was normal. Roent- 
genograms showed clouding of the right upper 
lobe and of the left mid-lung field, interpreted 
as pulmonary edema; moderate splenomegaly 
was noted on abdominal film. Nine days after 
entry the patient was clinically and _ roent- 
genologically improved. Biopsy was not per- 
formed. A year later his chest film continued 
to be negative. 

Case G. H. B., a white male, aged forty, was 
clinically diagnosed as having rheumatoid 
arthritis. Roentgenograms showed cardiomeg- 
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Fic. 3. Case L. E. L. Periarteritis nodosa. Pulmonary nodulation and improvement under cortisone therapy. 
White, female, aged thirty-four. Asthma for one year; then leg pains, eosinophilia, splenomegaly, and renal 
lesion with casts and cells. A, pulmonary nodulation and possible emphysema. B, lateral view. C, close-up of 
right mid-lung field. D, marked improvement on fourth day of cortisone therapy. 


aly, predominantly left ventricular, and 
bilateral pleural effusion. The patient died 
shortly after examination, apparently from 
cardiac failure. Autopsy showed: (1) diffuse 
collagen disease with polyserositis (peritoneal, 
pleural and pericardial fluid); rheumatic heart 
disease (aortic valve stenosis); “wire-looping”’ 
of renal glomeruli (as in lupus erythematosus) ; 
rheumatoid arthritis; periarteritis nodosa (of 
pulmonary, thyroid and testicular arteries). 


(2) Pulmonary emphysema (and fibrosis). (3) 
Generalized arteriosclerosis (coronary, aortic 
and renal). 

This case illustrated a combination of four 
types of “‘collagen”’ disease—periarteritis no- 
dosa, lupus erythematosus, rheumatoid arthri- 
tis and rheumatic carditis. 

Case I. S. (Fig. 5), a female singer, age thirty- 
one, was hospitalized for mental disturbance. 
She stated that she had had severe asthma for 
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Fic. 4. Case R.C. Acute periarteritis nodosa, with asymmetric pulmonary “edema.” White, male, longshoreman, 
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aged forty-five. Four days previously onset of chilliness, fever (101°F.), mild non-productive cough; then right 
upper quadrant pain, massive hematuria, some hepatomegaly. Eosinophilia 9 per cent, blood urea 27 mg. per 
cent. A, on fourth day of illness showing densities suggesting pulmonary edema. B, improved, roentgenologically 


and clinically. C, one year later, chest negative. 


sixteen months with muscle and joint aches, 
abdominal pain and nervousness. She was 
found to have “splinter” hemorrhages of the 
finger nail beds, conjunctival petechiae, a 
grade 11 pulmonic systolic murmur, rales at 
the lung bases, splenic and hepatic enlarge- 
ment, and a temperature spiking to 103°F. 
The white blood count was 21,000 with 30 per 
cent eosinophils; the urine contained albumin, 
granular and hyaline casts, and a few red and 
white blood cells. Chest x-rays showed a pul- 
monary edema pattern, with a small area of left 
upper lobe consolidation; six days later there 
was extensive “bat-wind”’ edema with small 
nodules in the right costophrenic area; there 
was also a small pleural and a pericardial 
effusion. Biopsy of calf muscle was reported 
perivascular inflammation, and of skin as 
chronic dermatitis. Cortisone resulted in ex- 
cellent subjective response. Fever stopped, 
strength improved, but the splenomegaly and 
hepatomegaly persisted. She was discharged as 
improved. 


DISSEMINATED LUPUS ERYTHEMATOSUS 


Disseminated lupus erythematosus, or sys- 
temic lupus erythematosus, is a disease most 
commonly seen in women, and in the ages of 
twenty to forty. It is characterized by a 
cutaneous eruption, most often in the form of 
discoid lesions—with a butterfly distribution 
over the nose and cheeks—along with varying 
degrees of visceral manifestation, notably in 
kidneys, heart, spleen and lungs. The skin 
lesion is frequently photosensitive, being made 


worse by sunlight or ultraviolet light or such 
light-sensitizing drugs as the sulfonamides. 
Patients may show fatigue, arthralgia and 
fever. The laboratory findings include leuko- 
penia, an elevated sedimentation rate, a 
“‘telescopic”’ urmary sediment and the presence 
of so-called lupus erythematosus cells."* These 
lupus erythematosus cells, found only in this 
disease, are seen in various preparations of 
blood and bone marrow and are reportedly 
large leukocytes containing phagocytosed ma- 
terial resulting from lysis of the nuclei of other 
leukocytes. 

Pathologically, there is predominant involve- 
ment of the smaller arteries and arterioles. 
Polyserositis is common, with pericardial lesions 
the most frequent. In the heart itself, lesions 
predominate in the valvular structures and 
the mural endocardium. The kidneys, when 
involved, tend to be enlarged. The glomerular 
vessels show the so-called “‘wire-loop”’ appear- 
ance due to eosinophilic thickening of the 
vascular loops within the glomeruli. Occasion- 
ally, the renal changes resemble those of 
glomerulonephritis or periarteritis nodosa. The 
spleen shows microscopic involvement in at 
least half of the cases (periarterial fibrosis). 
The lymph nodes are said also to be frequently 
involved, showing “free hematoxylin-staining 
bodies.”’* 

Roentgenologically, findings may be noted 
in the urinary and respiratory tracts. In the 
urinary tract, when a case of hypertension 


* Klemperer, P. et al. Cytochemical changes of acute 
lupus erythematosus. Arch. Path., 49: 503-516, 1950. 
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Fic. 5. Case I. S. Periarteritis nodosa, with pulmonary “edema,” small nodules and patchy densities and 
pleural and pericardial effusions. Female, aged thirty-one, with asthma, muscle, joint and abdominal pains, 
conjunctival and nail-bed petechiae, enlarged liver and spleen, spiking fever, leukocytosis with 30 per cent 
eosinophilia, and telescopic urinary findings. Muscle biopsy consistent with diagnosis. Partial response to 
cortisone. A, moderate pulmonary “edema” with small area of consolidation in left upper lobe. B, six days 
later extensive “edema,” small nodules in right costophrenic area and small right pleural and pericardial 
effusion. C, sixteen days later, after being on cortisone for about one week. Lungs improved but pericardial 
effusion slightly increased. D, three months later; residual prominence of pulmonary markings, and increased 
pericardial effusion. 


shows unusually large kidneys, the possibility 
of disseminated lupus erythematosus rather 
than a chronic glomerular nephritis must be 
considered. Patients with the latter condition 
tend to have small or contracted kidneys. 
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Pulmonary involvement is remarkable for 
its frequency and its atypical course. Rakov 
and Taylor,”4 and Foldes!! describe a chronic 
interstitial pneumonitis which leads to atelecta- 
sis (due to interstitial edema and inflammation 
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resulting in obliteration of some alveoli)— 
termed atelectasizing pneumonitis. These le- 
sions are regarded as different from the ordinary 
pyogenic and fibrinous types of broncho- 
pneumonia which so frequently complicate the 
terminal stages of lupus erythematosus. 


TABLE II 
CHEST ROENTGEN FINDINGS IN THIRTY-FIVE CASES OF 
DISSEMINATED LUPUS ERYTHEMATOSUS 

No evidence of disease 
Cardiac enlargement 
Pericardial effusion 
(Accentuated markings, nodules, densities 

or edema) 


Thorell® reviewed the roentgenograms of 
fifteen cases of disseminated lupus erythemato- 
sus and found eight with pleural or pulmonary 
parenchymal changes, or both. The pleural 
effusions were generally small; the pleural 
thickening more or less irregular. These pleural 
changes varied in extent in relatively short 
periods of time. The parenchymal changes con- 
sisted of small areas or patches of increased 
density, mostly subpleural, especially in early 
and moderately advanced cases. (He used 
different oblique projections to bring out the 
subpleural location of the lesions.) He believed 
that a combination of pleural and subpleural 
change ought to lead to the correct diagnosis 
even if the changes in themselves were not 
characteristic. 

In our experience pleural and _ pericardial 
effusions were the most common findings in this 
group. The pulmonary parenchymal changes 
varied from localized accentuated markings, 
nodules and patches to extensive edema. 

We have reviewed the records of thirty-eight 
cases, in thirty-five of which chest films were 
available. (Table 1.) 

In these cases the pulmonary changes con- 
sisted of accentuated basal bronchovascular 
markings in two instances, of nodular or patchy 
pulmonary densities (edema?) in seven in- 
stances, and of diffuse pulmonary density 
(edema) in two instances. 

As far as other anatomic sites are concerned, 
our roentgenologic findings are limited. In one 
case hepatomegaly was reported; in two cases 
ascites was noted. No gastrointestinal lesions 
were detected. In one case slight osteoporosis 
of the hands was noted. While many of our 
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patients had clinical evidence of joint disorder, 
none were so reported roentgenologically 
(largely because examination was not regarded 
as necessary by the ward physician). 

Biopsy or necropsy material compatible 
with the diagnosis of disseminated lupus ery- 
thematosus was available in twenty-four of 
the thirty-five cases. In two cases biopsy 
reports were negative. It is currently believed 
that search of the blood or bone marrow should 
replace biopsy, being an easier and more 
accurate method of diagnosis. 

The following are illustrative case reports: 

Case N. F. (Fig. 6), aged nineteen, white, 
had a facial rash of butterfly shape, fever, joint 
pains for six months and generalized edema 
(nephrotic syndrome?) for four weeks. Chest 
films showed a small amount of fluid in the 
costophrenic sulci. This minimal bilateral 
effusion, without other roentgen evidence of 
chest disease, is one of the more suggestive 
findings of disseminated lupus erythematosus 
in patients with concomitant clinical findings. 
Biopsy was not performed. 

Case T. S. (Fig. 7), a thirteen year old boy, 
entered with high fever and weakness, spleno- 
megaly and lymphadenopathy of two months’ 
duration and a butterfly facial rash of one 
month’s duration. The initial chest film showed 
slightly accentuated pulmonary markings. 
Three days later bedside films showed a bi- 
lateral pneumonitis, and six days later the 
patient died. Autopsy showed a disseminated 
lupus erythematosus and also a_ bilateral 
atypical lobar pneumonia with features sug- 
gesting the anaphylactic pneumonia of Rich. 
This is a type reported by Rich as occurring in 
rheumatic fever and sulfonamide sensitivity. 

Case F. R. (Fig. 8), a school girl, aged fifteen, 
developed painful, swollen joints and fever. 
Chest roentgenograms showed a ‘“water- 
bottle” shaped heart suggesting pericardial 
effusion (this was confirmed by roentgeno- 
scopy); she also had minimal bilateral pleural 
effusions. Examination eighteen days later 
showed a marked decrease in heart size; the 
pleural effusions were unchanged. The clinical 
diagnosis was disseminated lupus erythemato- 
sus. No biopsy was performed. 

Case R. P. W., a thirty-six year old white 
man, gave a history of chorea at the age of 
twelve, and had developed a butterfly rash 
two and one-half years ago, then hematuria and 
fever, weakness and fatigue. Ten months ago he 
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Fic. 6. Case N. F. Disseminated lupus erythematosus, with small bilateral pleural eflusions. White, female, 
aged nineteen, with facial rash, fever and joint pains for six months. “ Nephrotic syndrome” for four weeks. A, 
bilateral pleural effusions. B, right oblique view; fluid seen posteriorly. Similar findings were present in left 


oblique view. (Courtesy of Am. J. Roentgenol.) 


Fic. 7. Case T. S. Disseminated lupus erythematosus, with development of atypical pneumonia or pneumonitis. 
White, male, aged thirteen. Fever, weakness, splenomegaly and lymphadenopathy for two months. Butterfly 
facial rash one month. A, slightly accentuated pulmonary markings. B, bedside film. Consolidation right (? pneu- 
monia); patchy basal densities on left (? pneumonitis). Patient died six days later. Autopsy showed disseminated 
lupus erythematosus and bilateral atypical lobar pneumonia, with features suggesting anaphylactic pneumonia. 


(Courtesy of Am. J. Roentgenol.) 


was hospitalized and a diagnosis of dissemi- 
nated lupus erythematosus and aortic in- 
sufficiency was made. The blood pressure was 
170/96. Recently marked orthopnea and mini- 
mal edema developed. The blood pressure 


varied from 160/90 to 200/110. Roentgeno- 
grams ten days before death showed cardiac 
enlargement. The patient died in cardiac 
failure. Autopsy showed a chronic glomerular 
nephritis (without evidence of disseminated 


“4 4 
6B 
; 7A 7B 
2 
71 


Garland and Sisson | 


Fic. 8. Case F. R. Disseminated lupus erythematosus showing marked pericardial effusion and minimal pleural 
effusion. White, female, aged fifteen. Painful swollen joints and fever. A, “‘water-bottle” heart due to pericardial 
effusion; small bilateral pleural effusions. B, lateral view. C, marked decrease of pericardial effusion; minimal 
pleural effusions persist. (Courtesy of Am. J. Roentgenol.) 


lupus erythematosus) and spleen lesions con- 
sistent with disseminated lupus erythematosus. 
There was microscopic evidence of active 
rheumatic lesions. This case again showed a 
combination of “‘collagen”’ diseases. 


DERMATOMYOSITIS 


Dermatomyositis is the rarest of the collagen 
disease group and is characterized by a non- 
suppurative inflammation of the skin, sub- 
cutaneous tissues and skeletal muscle. There 
also may be inflammatory changes in the 
vessels, myocardium and muscles of deglutition. 
Little is known about the roentgenologic 
features. We have had only one autopsy proved 

_case, this showing a cloudy swelling of the 
myocardium and a congestive failure. Chest 
roentgenograms taken a year before death 
showed the heart to be slightly larger than 
normal, but several weeks before death the 
heart vessel shadow was normal in size. The 
lungs were clear. 


SCLERODERMA 


Scleroderma is a polysystemic disease, with 
fairly well known roentgen findings. (Table 
1.) Large series of cases have been reported 
in the literature, one of the most comprehen- 
sive, from the roentgenologic viewpoint, being 
that by Pugh.** Based on this material plus 
our own experience we believe that Table m1 
summarizes the more important roentgeno- 
logic changes in this disease. 

We have reviewed ten microscopically proved 
cases of scleroderma in our hospital, five of 


TABLE I 
SUMMARY OF THE ROENTGENOLOGIC FINDINGS 
IN SCLERODERMA 


. Gastrointestinal tract: 


1. Esophagus 
a. Loss of peristalsis due to rigidity 
b. Variable degrees of dilatation 
c. Occasional narrowing of distal esophagus 
d. Occasional shortening of esophagus 
2. Stomach: 
a. Peristalsis may be decreased 
b. Hiatus hernia may develop 
3. Small intestine: 
a. Peristalsis decreased or absent 
b. Widening, especially of duodenum and jeju- 
num; this may be segmental 
4. Colon: 
a. Peristalsis decreased 
b. Segmental narrowing 


. Lungs: 


1. Diffuse or localized fibrosis 

2. Diffuse or localized nodulation 

3. Subpleural “cystic disease” (basal) 
4. Calcification (calcinosis) 


. Heart: 


1. Decreased amplitude or excursion 
2. Heart may be small, normal or large 


. Phalanges: 


1. Absorption of distal phalanges in advanced cases 

2. Occasional increased density of phalanges 

3. Occasional synostosis, distal and middle pha- 
langes 


. Soft tissues: 


1. Calcinosis—fairly frequent and often accom- 
panies phalangeal absorption 
a. Varies from “‘sand”’ to plaques 
b. Usually in pressure areas: fingertips, elbows, 
ischial tuberosities 
c. Usually seen only where there is cutaneous 
sclerosis 


. Teeth 
1. Uniform widening of the periodontal spaces 
(reported in 7 per cent of cases) 
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Fic. 9. CaseD. R. Scleroderma, with “cystic” disease of the lung bases. Negro, female, aged thirty. 
Scleroderma for twelve years. A, mottled radiolucencies (? cysts) in lung bases. B, lateral view. C, tuft 
absorption and calcinosis. D, detail view of “cystic” appearance; the lesions are small, resulting in a “spongy” 
appearance on the films. (Courtesy of Am. J. Roentgenol.) 


which showed some degree of small intestinal 
abnormality. One of the ten cases showed pul- 
monary disease. 

Case R. L. P., a seventy-five year old 
Chinese man, had weight loss (from 150 to 
116 pounds), marked weakness, dyspnea, ankle 
edema and a cough productive of white, frothy 
phlegm. The skin of the face and fingers ap- 
peared drawn, tense and shiny. He died of a 
ruptured diverticulum (diverticulitis) of the 
mid-ascending colon eight days after starting 
on corticotropin. Chest roentgenograms five 


months before death showed minimal prom- 
inence of the lower lobe pulmonary markings 
and slight cardiac enlargement. Examination 
three days before starting corticotropin showed 
hazy widening of the pulmonary markings 
throughout both lung fields, with a few areas 
of small (2 to 3 mm.) hazy nodules along the 
course of these markings. The changes were 
more evident in the right upper lobe, where one 
patchy density (1.5 by 3 cm.) was also present. 


The left costophrenic sulcus was blunted by 
fluid. 
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Among several clinically diagnosed cases of 
scleroderma, we have seen one with subpleural 
cystic changes. Case D. R. (Fig. 9), a thirty 
year old Negro woman, had definite sclero- 
derma for twelve years. Chest roentgenograms 
showed a peculiar “spongy” appearance in 
the bases, presumably due to cystic changes, 
as described by Getzowa"™ in two cases. These 
were cases interpreted as examples of “cys- 
tic and compact pulmonary sclerosis.”” The 
“‘cysts”’ varied from pinhead size up to 1.5 cm. 
in diameter. Only one showed concomitant 
extensive fibrosis. The cyst-like changes were 
believed to be due to a disappearance of 
alveolar tissue in the lung secondary to lysis 
of the alveolar walls and progressive sclerosis. 
This sclerosis is reportedly on a basis of a 
“‘hyaline process involving the alveolar walls, 
accompanied by the disappearance of capil- 
laries, superimposed on a generalized, diffuse 
simple fibrosis of the alveolar walls.” . 

Shuford et al.?8 found that six of thirty-seven 
patients clinically diagnosed as scleroderma 
had abnormal chest x-rays. One had pulmonary 
edema (as a terminal phenomenon). Five had 
widespread linear reticulated infiltration, more 
marked in the lower halves of the lung fields. 
They believe that differentiation from other 
diseases causing diffuse interstitial pulmonary 
fibrosis is difficult, if not impossible. The 
pneumoconioses classically have a nodular 
rather than linear type of fibrosis, with emphy- 
sema (which is absent in scleroderma). Hilar 
adenopathy is frequent in sarcoid but rare in 
scleroderma. 


RHEUMATIC FEVER AND RHEUMATOID ARTHRITIS 


We have reviewed some of the recent litera- 
ture on rheumatic fever and rheumatoid 
arthritis, but have not analyzed in detail our 
cases of these diseases. Acute rheumatic fever 
is regarded as a collagenous degeneration 
which localizes selectively in the heart. The 
changes may be found in many other organs, as 
shown by the arthritic, dermal, serosal, intes- 
tinal and pulmonary manifestations of the 
disease. In acute fulminating form, pulmonary 
complications are reportedly found in as high 
as 50 per cent of cases.!4 “Rheumatic pneu- 
monitis” has no specific diagnostic features, in 
our experience. Pericarditis is not uncommon. 
The involved joints tend to show only articular 
and periarticular swelling. 

While the foregoing has been our own experi- 
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ence in connection with so-called “rheumatic 
pneumonitis,” many writers do believe that 
such an entity is common and diagnosable. 
For example, Bland and Jones* mention that 
“areas of consolidation in the lungs, peculiar 
in their clinical behavior, occur in rheumatic 
pneumonia.” Chancey‘ describes three types 
of rheumatic pneumonitis: a primary acute 
type which may be the presenting sign of rheu- 
matic fever, a secondary acute type which 
occurs in the established case of rheumatic 
fever and a “subclinical pneumonitis” which 
is often discovered accidentally in patients 
with subacute, monocyclic rheumatic fever. 

Part of the confusion may arise from the fact 
that pathologically there appears to be a dis- 
tinct entity. Neubuerger et al.?? reviewed the 
pathologic findings on sixty-three cases of 
active and quiescent rheumatic fever, and 
noted eight in which there was pulmonary 
inflammation with distinctive microscopic fea- 
tures. These included peculiar granulomas in 
the alveolar ducts and alveoli, focal alveolitis 
with necrosis, mononuclear cell exudation and 
septal cell proliferation. The rheumatic pul- 
monary granuloma has been referred to as the 
Masson body, allegedly similar to the Aschoff 
body which is found in the heart. Seldin et al.”’ 
believe that there is little difficulty in micro- 
scopically distinguishing rheumatic pneumonia 
from bacterial or viral forms. 

Rheumatoid arthritis is frequently com- 
plicated by myositis, neuritis and arteritis, as 
demonstrated in 70 per cent of muscle biopsies 
by Traut*! and Campoine. Traut also states 
that these biopsies show aggregates of lympho- 
cytes, epitheliod cells and plasma cells some- 
what similar to those in dermatomyositis, 
Jupus erythematosus and scleroderma. Peri- 
carditis is the only unusually frequent cardiac 
complication, being especially common in 
juvenile rheumatoid arthritis (Still’s disease). 
In addition, a pneumonitis and pleuritis may 
occur along with the inflammatory reaction 
in the joints but is rare. The roentgen findings 
in the bones and joints of patients with rheuma- 
toid arthritis are well known. 

While we have seen no convincing evidence 
of specific pneumonitis in connection with 
rheumatoid arthritis, Ellman and Ball!® report 
three cases in which they believe there was 
such relationship. The roentgen findings in one 
case consisted of “fine reticulation” with 
chronic bronchopneumonia. In one there was 
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bilateral patchy consolidation in the bases, 
with “reticular shadows” in the middle thirds 
of the lungs. In the third case there was wide- 
spread “‘heavy reticulation and miliary mot- 
tling.”” The first and second cases were autop- 
sied and showed interstitial pneumonitis and 
terminal bronchopneumonia; the pneumonitis 
had well marked fibrinoid necrosis between the 
lung alveoli, similar to that described in other 
collagen diseases. 


COMMENTS 


Collagen diseases constitute an interesting 
group of disorders—from the clinical side be- 
cause of their diagnostic and therapeutic 
challenge, from the pathologic viewpoint 
because of recent interest in the intercellular 
substances, and from the roentgenologic view- 
point because of their widespread but unfor- 
tunately non-specific nature.* The latter is 
particularly true of the pulmonary manifesta- 
tions of the collagen diseases. We believe, 
however, that diagnostic possibilities, slim as 
they are, depend on an awareness of these 
conditions, plus a knowledge that the patient 
has a polysystemic disease. It is desirable that 
radiologists, as clinicians, be able occasionally 
to suggest the consideration of one of these 
diseases, on logical grounds, and be cognizant 
of the further studies, clinical, laboratory or 
pathologic, required to confirm the diagnosis. 

From a review of our roentgenologic findings, 
we believe that pulmonary changes occur more 
frequently in periarteritis nodosa and dis- 
seminated lupus erythematosus than one 
would gather from the literature. Further, from 
a survey of the histories of over eighty patients 
with established or clinically diagnosed col- 
lagen disease, we have the distinct impression 
that peptic ulcers occur with relatively greater 
frequency in these conditions than in the rest 
of the hospital population in general. 

In studying a patient for possible collagen 
disease it is desirable that particular attention 
be paid to the following structures: (1) the 
skin and muscles; (2) the heart and _ peri- 
cardium; (3) the lungs and pleura; (4) the 
abdomen and intestinal tract; (5) the kidneys; 
and (6) the bones and joints. 


* At the same time, it is believed that the term 
“collagen” disease is one of high abstraction, to be 
modified or abandoned as soon as the etiology and 
fundamental nature of these conditions becomes 


established. 


Pulmonary Roentgenologic Changes in Collagen Diseases 


75 


The skin and muscles may show microscopic 
evidence of involvement in any of the four 
types of collagen disease discussed in this 
paper.* Histopathologic changes are reportedly 
fairly decisive in all except dermatomyositis, 
about which not enough is yet known; they 
are said to be most clear-cut in periarteritis, 
but there is divergence of opinion as to their 
clarity in scleroderma. 

The cardiac and pleuropulmonary changes 
are many and non-specific. Pericardial effusion, 
cardiac enlargement, pleural effusion, pulmo- 
nary nodular changes and variable degrees of 
pulmonary edema or fibrosis may occur. These 
changes may be reversible. 

Abdominal distention, with paralytic ob- 
struction, may occur in the first two conditions. 
Renal enlargement may also be seen in these 
two (periarteritis nodosa and disseminated 
lupus erythematosus). 

The intestinal tract changes are most con- 
spicuous in scleroderma, notably in the esopha- 
gus and small intestine (variable degrees of 
rigidity, dilatation and narrowing occur in 
about 50 per cent of cases). 

The articular and osseous changes occur in 
periarteritis nodosa, lupus and_ especially 
scleroderma. Roentgenologically, they are char- 
acteristic only in the latter condition. Calcino- 
sis is also confined largely to this disorder. 


SUMMARY 


We have reviewed currently accepted cri- 
teria concerning the pathology, classification 
and diagnosis of the so-called collagen diseases. 

We have reviewed our personal experience 
with the roentgenologic aspects of these dis- 
eases, and have summarized our findings in 
thirty-one cases of polyarteritis; thirty-five 
cases of generalized lupus erythematosus; one 
case of dermatomyositis; and twenty-five 
cases of scleroderma. 

In this entire group pathologic material was 
available for study in sixty-four cases and was 
interpreted as “positive” for the particular 
disease in question in fifty-four instances. 

It is believed that awareness of the roent- 
genologic findings in these disease entities will 
give the clinical radiologist greater opportunity 
for reaching or suggesting the correct diagnosis 
in everyday practice. 


* Periarteritis nodosa, disseminated lupus erythe- 
matosus, dermatomyositis and scleroderma. 
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The Mycotic Infections of the 
Bronchial-Pulmonary Tract 


ARTHUR Q. PENTA, M.D., Schenectady, New York 


From the Department of Broncho-Esopbagology, Ellis and 
St. Clare’s Hospitals, Schenectady, N. Y., and the De- 
partment of Medicine, Temple University Medical 
School, Philadelphia, Pa. 


TS study of the mycotic infections of the 
lungs makes up one of the most interesting 
chapters in the field of non-tuberculous diseases 
of the chest. In their close resemblance, both 
as to the symtomatology and radiologic findings 
with that of tuberculosis, the pneumomycoses 
offer a challenge to the diagnostic ability of the 
internist, chest specialist and _ radiologist. 
Since the tendency today in tuberculosis is to 
lay even greater stress on methods of investi- 
gation which will enable an early diagnosis to 
be made, although it be presumptive only, 
there will be correspondingly a greater delay 
in carrying out diagnostic procedures which 
are extremely essential in the differential 
diagnosis of the two conditions. 

Clinically, these pulmonary infections are 
of interest mainly because of their resemblance 
to tuberculosis, and undoubtedly they occur 
more often than is generally suspected or 
recognized. As in tuberculosis, the chief symp- 
toms are cough, loss of weight, night sweats, 
fever, dyspnea, purulent sputum and hemopty- 
sis. Moreover, the physical signs are com- 
patible with a tuberculous infection except that 
in general, tuberculosis has a predilection for 
the apical regions, whereas the mycoses invade 
chiefly the hilar, middle and lower pulmonary 
fields. From a _ radiologic examination no 
definite help can yet be expected except that 
atypical shadows in radiograms of the lungs 
suspected of being tuberculous should pro- 
mote more decisive bacteriologic investigation 
and the carrying out of a tuberculin test which, 
if negative, may prove of some diagnostic 
value. 

During the past decade numerous articles 
have appeared in the literature describing the 
various forms of pulmonary mycoses. It is a 
significant fact that in many of the reported 


cases the diagnosis was either established very 
late in the course of the disease or was con- 
firmed at autopsy. Because of the general delay 
in the diagnosis the mycotic infections carry a 
very high mortality. During the past year the 
author has seen several fatal cases of chronic 
pneumomycoses in which a tentative diagnosis 
of tuberculosis had been made previously. In 
spite of the fact that the sputum in these 
patients had been repeatedly negative for 
tubercle bacilli, not until very late in the course 
of the disease had any thought been given to 
the possibility of this type of infection. The 
sooner it is realized that the final diagnosis of 
the mycoses rests with the laboratory, which 
should be employed as soon as possible, the 
greater will be the opportunity to effect a com- 
plete cure in many of these cases. 


HISTORICAL CONSIDERATION 


A search of the available literature dealing 
with the subject of fungi and fungous disease 
reveals that the science of mycology was in 
existence long before that of bacteriology. It 
may be said to have begun in the days of 
Charles 11 when Hooke, in 1677, constructed 
a magnifying lens with which he examined the 
yellow spots so often present on the leaves of 
the damask rose.' He found that they consisted 
of filamentous fungi which he believed arose 
from decaying matter by a process of spon- 
taneous generation. This initial discovery soon 
was followed by much work, and a considerable 
number of published articles appeared in the 
scientific periodicals of the time. However, it 
was not until the discovery of the thrush 
fungus by Lagenbeck in 1839 that parasitic 
fungi in man began to attract attention. In 
1843 Charles Robin classified this fungus as 
Oidium albicans. In the same year (1839), soon 
after Lagenbeck announced his discovery, 
Schonlein found another important fungus, 
the fungus of Flavus. In 1844 the fungus of 
ringworm was discovered by Gruby, and two 
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years later Eichstedt discovered the fungus 
of pityriasis versicolor. 

The science of mycology continued to 
attract attention until the great discoveries by 
Pasteur? and Koch in the field of bacteriology. 
This immediately brought the study of bac- 
teria to the foreground and mycology was 
placed in the background where it has re- 
mained until recent years. 


MYCOLOGIC AND CLINICAL CLASSIFICATION 


Since the time of Robin,? Wernicke,* Busse,‘ 
Gilchrist and Stokes,®> Rixford,® Montgomery 
and Ormsby,’ and Castellani and Ashford,® 
many attempts have been made to classify 
and identify the fungi pathogenic for man. 
In recent years Jacobson,? Dodge,* Stovall,® 
and Smith and McBryde" have added greatly 
to our knowledge of this subject. In a study 
of the fungi one finds so much disagreement 
among students of the subject regarding the 
botanical and pathogenic classification that it 
seems best to consider these organisms in 
connection with the disease that they are 
known to cause. 

For the purpose of clinical study the pneumo- 
mycoses may conveniently be divided as 
follows: 

Yeast-like fungi: In their simplest form these 
reproduce by budding and may form a my- 
celium. This group includes Saccharomyces, 
Monilia, Torula histolytica, Oidium, Blasto- 
myces, Coccidioides immitis, Histoplasma cap- 
sulatum and Sporothrix. 

Mold-like fungi: The fungi of this group are 
characterized by the presence of a stalk with 
a spore-bearing head which forms fruiting 
branches and which support specialized cells 
called conidia. This group includes Aspergillus, 
Penicillium and Mucor. 

Higher bacterial forms: The fungi of this 
group are characterized by branching mycelia, 
which break up into segments as conidia with 
clubbed ends and radiating threads. This group 
includes Actinomycete (acid fast and non-acid 
fast; anaerobic and aerobic), Nocardia and 
Streptothrix. 


BRONCHOMONILIASIS 


Monilia infection of the lungs represents 
chronic and slowly progressive inflammation in 
which pathogenic monilia is understood to play 
a cardinal etiologic role. The pulmonary form 
is caused by a yeast-like fungus which falls 
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under the classification of Monilia albicans. 
The organism is oval in shape and measures 
from 3 to 10 microns in diameter. It reproduces 
by budding and produces septate hyphae 
which intertwine to form a mycelium. 

The condition was first recognized by 
Castellani'? in 1905 among the tea workers of 
Ceylon and for a time it was thought to be a 
tropical or subtropical disease. Numerous cases 
have since been reported from various parts 
of the world. The first instance of infection 
to be observed in this country was the case 
reported by Boggs and Pincoff in 1915!” in 
the Bulletin of the Johns Hopkins Hospital. 
Bronchopulmonary moniliasis is no _ longer 
considered a rare disease, although the diagno- 
sis must be made with extreme caution since 
the organism is often found in association with 
many types of bacteria in common respiratory 
infection, particularly in the sputum of 
patients suffering from pulmonary tubercu- 
losis. The organism is extremely saprophytic 
and may, if the pulmonary tissue resistance 
becomes markedly lowered, find fertile soil to 
completely overgrow the primary bacteria. 

During the past several years it has been 
well known that broad-spectrum antibiotic 
therapy has been responsible for a further in- 
crease in the incidence of gastrointestinal and 
pulmonary moniliasis. This so-called secondary 
fungous infection is due to the fact that this 
type of therapy may remove both gram-posi- 
tive and gram-negative organisms yet leave in 
their wake an overgrowth of resistant bacteria 
and yeasts. A rather distressing number of fatal 
fungous infections complicating antibiotic ther- 
apy have already been reported in the recent 
literature.*4 Today, we have come to realize 
that one of the hazards of antibiotic therapy, 
in the dislocation of the bacterial population, 
may lead to serious secondary infection. 

Mode of Infection. Monilia is resistant to 
drying and, like the tubercle bacilli, may live 
indefinitely in dust and a dry environment. The 
occurrence of this condition among the tea 
tasters and the coolies working in the dust of 
tea factories in India, among the pigeon feeders 
who handle dried bird food and among the 
peddlers of dried fruit and straws in Egypt 
strongly points, as in tuberculosis, to inhalation 
as the most probable means of transmission. 

Bronchomoniliasis may be recognized in one 
of three forms, the mild, the intermediate, and 
the severe. 
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Fic. 1. Generalized pulmonary moniliasis in a ten year old boy. This is the youngest patient with moniliasis ever 


seen by the author. 


Fic. 2. Pulmonary moniliasis in a twenty-five year old man, having a fatal termination. 


In the mild type the patient merely com- 
plains of a slight cough without temperature 
elevation or the appreciable physical signs of 
pulmonary disease. The sputum is scanty and 
mucoid in character. The diagnosis usually 
made at this time is that of chronic bronchitis. 
As the condition progresses the cough becomes 
more marked, the sputum increases in amount 
and the patient begins to complain of asthma- 
toid-like wheezing. In many instances the 
diagnosis is changed from that of chronic 
bronchitis to that of asthmatic bronchitis and 
eventually these patients are referred to the 
allergist for treatment. 

In the intermediate form the clinical symp- 
toms and physical signs are more exaggerated. 
There is a persistent low grade fever, the cough 
is more troublesome and the entire picture may 
closely resemble early pulmonary tuberculosis. 

The severe form of the disease is chronic in 
type and usually terminates fatally. The 
pulmonary involvement may be unilateral or 
bilateral and there is frequently an associated 
pleural involvement. The general clinical 
picture is that of pulmonary tuberculosis. In 
this type, as in the intermediary form, there is 
usually a yeast-like odor to the sputum. This 
is a very important clinical symptom and 
should be closely watched for in sputum from 
chronic pulmonary cases, in which there is 
repeated absence of tubercle bacilli. 


The sputum of patients suffering from 
bronchomoniliasis is usually copious and has 
been described by various authors as “curdy,” 
“lumpy” and “gruel-like.”” Not infrequently 
the sputum is hemorrhagic. 

Except that this disease usually involves the 
middle and lower pulmonary fields, the radio- 
logic studies are not distinctive and simply 
reveal diffuse pulmonary infiltration with or 
without cavity formation. The entire radio- 
logic picture is generally interpreted as: (1) 
advanced pulmonary tuberculosis; (2) suppu- 
rative pneumonitis; (3) mycotic pneumonia. 
(Figs. 1 and 2.) 

Diagnosis and Treatment. The final diagno- 
sis of bronchomoniliasis rests with the labora- 
tory,'* which should be employed as soon as 
possible. The history of chronic pulmonary 
infection, with repeated absence of tubercle 
bacilli from the sputum, should lead one to 
consider the possibility of a mycotic infection. 
A very important clue is sometimes given by 
the yeast-like odor of the sputum. It is gen- 
erally agreed by the medical mycologists that 
M. albicans is the only species of genus Monilia 
which is pathogenic to man, ‘and should be 
regarded as responsible for the development 
of pulmonary moniliasis. Sputum from sus- 
pected cases of tuberculosis should be examined 
routinely for fungi. If the first examination 
reveals no tubercle bacilli, the sputum should 
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Fic. 3. Chlamydospore formation in Monilia albicans 
massed along the hyphae. (Courtesy of Jacob H. 
Swarts, M.p., Elements of Medical Mycology. New 
York, 1943. Grune & Stratton.) 


then be cultured on Sabouraud’s media. In 
hospitals and sanatoriums where a trained 
bronchoscopist is available it is recommended 
that the sputum to be cultured be obtained by 
bronchoscopic aspiration, thus avoiding the 
possibility of oral contamination. (Fig. 3.) 

Potassium iodide is the drug of choice in this 
condition, as it is for many of the other my- 
coses. The best results are obtained when the 
drug is given in small doses at the beginning 
of treatment. The author prescribes 5 gr. three 
times daily and gradually, by the daily addi- 
tion of 3 gr., the dosage may be brought up to 
60 to 80 gr. three times daily. If, during the 
oral administration, the patient becomes 
nauseated and unable to retain the drug, it is 
temporarily discontinued and 10 cc. of a 
2 per cent sodium iodide solution is given 
intravenously for a period of several days. 
Ethyl iodide inhalations are another method of 
iodide therapy and excellent results have been 
obtained by using this method alone in prefer- 
ence to the use of the oral potassium iodide 
administration. 

In the mild bronchial form excellent results 
are sometimes obtained by the intratracheal 
instillation of a 40 per cent iodized oil. One 
patient treated by the author!* could not 
tolerate the oral administration of potassium 
iodide. Therefore, four instillations of 5 to 


10 cc. of lipiodol® were given at weekly inter- 
vals. Aerosol inhalations of an antifungal drug 
such as zephiran® chloride in the strength of 
1:3000, using 3 to 5 cc. three times daily has 
proved very effective in the bronchial allergic 
form of moniliasis. Acti-dione,® a by-product in 
the manufacture of streptomycin, has also 
been reported of some value in the treatment 
of the pulmonary form of moniliasis. Stovall? 
and others recommend the use of gentian 
violet given intravenously in the dosage of 
5 mg./kg. of body weight. 

Martin and Smith" have called attention to 
the similarity of many of the pathologic and 
clinical features of the various pulmonary 
mycoses to tuberculosis, and suggest that an 
allergic state similar to the hypersensitiveness 
seen in tuberculosis would not be surprising. 
They further call attention to the value of skin 
testing with the causative fungus before any 
form of therapy is considered. Iodides are given 
cautiously and only if the patient shows a 
negative or weakly positive skin reaction. If 
the patient exhibits a marked skin reaction, an 
attempt is made to reduce the sensitivity by 
vaccine therapy before iodides in any form 
are given. From their experience they have 
found iodides distinctly harmful if the patient 
is strongly allergic. 

At the present time a vigorous search is 
underway to discover newer antifungal agents. 
Many antifungal antibiotics have been reported 
in the recent literature for the treatment of 
moniliasis. Thus far they have not found wide- 
spread use because of inherent toxicity or other 
unfavorable properties. As these agents undergo 
a more thorough study, they may prove clini- 
cally more acceptable. Mycostatin,* one of the 
first antifungal antibiotics to be developed, is 
very effective in the treatment of intestinal 
moniliasis resulting from protracted oral treat- 
ment with antibiotics against intestinal bac- 
teria. The drug is given orally in dosage of 
500,000 unit tablet, three times daily. If intes- 
tinal fungi, as shown by stool examination, are 
not adequately suppressed, the dosage may be 
doubled. Unfortunately, because the drug can 
only be administered orally and is so poorly 
absorbed in the intestinal tract, it cannot be 
depended upon for systemic effects. Candidin® 
and candicidin,® antifungal antibiotics pro- 
duced by Streptomyces viridoflavus, have been 
shown to exhibit a marked inhibitory effect 
in vitro against a number of filamentous fungi 
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Fic. 4. Culture of blastomyces showing ahududhe or pee budding cells, fruit- 
bearing aerial hyphae and mycelium. (Courtesy of David T. Smith, m.p., 
Dept. of Bacteriology, Duke Univ. Medical School.) 


but are less active against -Monilia albicans. 
Although still in the experimental stage, these 
antifungal antibiotics have great possibilities 
as therapeutic agents. 


TORULOSIS 


Torulosis is caused by a yeast-like fungus, 
Torula histolytica, which reproduces only by 
budding without mycelial or endospore forma- 
tion. Torulae are widely distributed in nature. 
They are found on trees, flowers, fruits, insects 
and grasses, and they have also been recovered 
from canned butter and canned milk. T. histo- 
lytica, when obtained from fresh material such 
as sputum, pus or spinal fluid and examined 
under the microscope unstained, may easily 
be mistaken for lymphocytes. They are ovoid 
or spherical cells, measuring 3 to 15 microns in 
diameter, and are enclosed by a definite cell 
wall which stains well with methylene blue. 

A study of the reports of the recorded cases 
of systemic torulosis reveals that the infecting 
parasites have, primarily, a predilection for the 
tissues of the cerebrospinal system.*? The 
symptoms resulting from the central nervous 
system invasion closely resemble the symp- 
toms of tuberculous meningitis, intracranial 
neoplasm or abscess. The last two conditions 
are so realistically simulated that subtemporal 
and suboccipital decompressions have been 
erroneously performed in an effort to establish 
a diagnosis.*! 


Primary pulmonary torulosis is a rarity, and 
when found is usually an associated complica- 
tion and secondary to cerebrospinal torulosis. 
In view of the fact that torulae are widely dis- 
seminated in nature, it has been suggested that 


the portal of entry is by way of the respiratory 
and digestive tracts. 

Once the condition is diagnosed no time 
should be lost in instituting massive iodide 
therapy. Pulmonary resection has been re- 
ported as effecting a complete cure.” 


BLASTOMYCOSIS 


Blastomycosis, commonly known as Gil- 
christ’s disease, is caused by a yeast-like fungus 
which appears in the lesion as an oval or 
spherical body, having a diameter of 10 to 20 
microns consisting of finely granular proto- 
plasm. It is enclosed in a double-contoured, 
highly refractive hyaline capsule. Multiplica- 
tion in the tissues takes place by budding; 
however, some mycologists have reported re- 
production by sporulation. On examination of 
cultures spherical or oval budding cells, fruit- 
bearing aerial hyphae and mycelium may be 
seen. (Fig. 4.) 

Blastomycosis seems to attack people of the 
industrial classes chiefly, and males in a much 
larger proportion than females. The high inci- 
dence of infection in the male sex suggests that 
the natural reservoir of the fungus is in nature. 
Unfavorable hygienic surroundings, according 
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to Stober, seem to play a determinative role in 
its causation. Martin and Smith, in a recent 
complete study of the condition, state that 
although patients infected with this fungus 
have been found in all decades of life, no 
systemic infections have thus far been described 
in a patient under the age of twelve years or 
over the age of seventy. 

Mode of Infection. Inhalation of contami- 
nated dust or air probably plays the most 
important role in the transmission of the fungus 
deep into the respiratory tract. Recently a few 
cases have been reported in which there was a 
direct transmission of the disease from man to 
man. Evans reported a case of a pathologist 
who received a puncture wound on his finger 
while performing a necropsy on a patient with 
systemic blastomycosis. A primary infection 
developed at the site of the needle puncture 
and four months later blastomyces were 
demonstrated by biopsy and culture. 

Mode of Onset. The cutaneous manifesta- 
tions which are a characteristic feature of pul- 
monary blastomycosis may precede the onset 
of pulmonary symptoms. In their absence the 
condition is generally confused with that of 
tuberculosis. In a recent survey of the reported 
cases of pulmonary blastomycosis to date, 
nearly half have had no evidence of cutaneous 
lesions. 

Pulmonary Involvement. Blastomycotic in- 
fection of the lungs constitutes the most fre- 
quent form of the systemic type of the disease. 
The clinical manifestations of the disease may 
have an acute or rapid onset, or the initial 
symptoms may resemble those of a cold 


Fic. 5. Roentgenogram of patient with blastomycosis which responded to 
several weeks of intensive iodide therapy. 


or influenza and be so transient and mild 
as to escape the patient’s attention. When 
acute in type the infection is usually ushered 
in with a chill, pain in the chest and symptoms 
of an acute respiratory infection which closely 
simulates the onset of lobar pneumonia. 

Diagnosis and Treatment. The course of the 
disease is chronic with exacerbations and re- 
missions. The symptoms and the clinical course 
of the disease closely resemble those of pyemia 
and advanced pulmonary tuberculosis. 

The diagnosis can only be definitely estab- 
lished by the isolation and identification of the 
infecting organism. Frequently when the skin 
lesions are present, the diagnosis may be 
established by a recognition of the nature of 
the cutaneous lesions and the demonstration 
of the blastomyces in pus from the abscesses, 
or in a biopsy of the tissue. Early in the disease 
the roentgenograms, according to Potter,’ 
usually show a dense irregular shadow extend- 
ing from the hilum toward the periphery of the 
lung. In pulmonary infections of obscure 
etiology in which blastomycosis is suspected a 
skin test and complement fixation reaction 
should be performed. 

Pulmonary blastomycosis is highly fatal, 
reaching a mortality much higher than that of 
tuberculosis. In an analytic study of 117 re- 
ported cases Martin and Smith™ found that 
the mortality rate was 78 per cent. 

The drugs of choice in the treatment of 
blastomycosis are stilbamidine® and potassium 
iodide. They may be used either alone or in a 
combined form of therapy. Stilbamidine ts 
given intravenously in the dosage of 2 to 
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3 mg./kg. of body weight. The drug is dissolved 
in a solution of 5 per cent glucose i in distilled 
water and administered by a slow intravenous 
drip. Schoenbach et al.*® recommend that liver 
function tests and renal studies should be 
carried out before this form of therapy is 
instituted, since the drug may produce liver 
and renal damage when given over a long period 
of time. When iodides are employed, the course 
and method of treatment are similar to the one 
previously outlined for the treatment of 
moniliasis. 

Martin and Smith recommend skin testing 
with standardized blastomyces vaccine before 
any form of therapy is considered. From their 
experience in the treatment of moniliasis they 
have also found that iodides are distinctly 
harmful if the patient is strongly allergic. 
Before instituting any form of iodide therapy 
in patients who show a marked allergic re- 
action, they recommend that an attempt be 
made to reduce the sensitivity by giving small 
desensitizing doses of vaccine. In recent years, 
due to the great progress made in the field of 
thoracic surgery, pulmonary resection has 
come to play an important part in the treat- 
ment of blastomycosis and other pulmonary 
fungous infections. In some clinics devoted to 
the diagnosis and treatment of pulmonary 
diseases iodides and vaccine therapy are first 
employed in the acute phase of blastomycosis 
in the hope of converting the disease to a 
chronic, well stabilized lesion which will be 
suitable for surgery. (Fig. 5.) 


COCCIDIOIDAL GRANULOMA 


Coccidioidal granuloma is a chronic infec- 
tious disease caused by the fungus Coccidioides 
immitis. It presents itself as a well defined 
disease of the skin or as a general infection 
involving both the skin and the internal organs. 
It is protean in its clinical manifestations and 
often presents a clinical picture closely re- 
sembling that of pulmonary tuberculosis and 
blastomycosis, both in symptoms and physical 
signs. The etiologic fungus, which morpho- 
logically closely resembles the blastomycete, 
appears in the tissues and in the pus from 
granulomatous lesions as an oval or spherical 
body, surrounded by a _ double-contoured 
hyaline capsule. The size varies from 5 to 
50 microns in diameter. It differs from the 
blastomycete chiefly in multiplying in the 
tissues by sporulation, instead of by budding, 
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Pos. 6. of patient coccidioidal 
granuloma; case terminated fatally. 


although some mycologists have observed 
budding in fresh preparations of pus. (Figs. 
6 to 8.) 

In a statistical study of the disease by far 
the largest number of reported cases have 
been from southern California and the San 
Joaquin Valley. Recently a small number of 
cases has been reported from other portions 
of the United States.*? The condition was first 
described in this country by Rixford in 1895.° 
Persons of all ages and of either sex may be 
affected. The highest incidence of the disease 
appears to be in regions where there is pro- 
longed hot, dry weather favorable to the 
dissemination of the spores. In 1936 the State 
Department of Health of California reported 
that since the initial case in 1895 a total of 
450 cases with 224 deaths had occurred. 

Trimble,” in an excellent review of the 
subject, calls attention to the fact that coccid- 
ioidomycosis should no longer be considered 
a rare disease confined to the southwestern 
part of the United States and certain parts of 
South America. It was shown that during 
World War u a high incidence of infection 
occurred in military personnel who were sta- 
tioned in endemic areas. The author, located 
many miles from the southwestern part of the 
United States, has already seen a number of 
cases in his own community. 

As in blastomycosis, cutaneous lesions may 
precede the onset of the pulmonary symp- 
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Fic. 7. Coccidioides in tissue section of lung, showing double-contoured hyaline 


capsule with formation of endospores. 


Fic. 8. Coccidioidal immitis in stained tissue prepa- 
ration showing organisms containing typical endo- 
spores. 


toms.'? However, it is more common in 
coccidioidal granuloma to obtain a history of 
respiratory infection several weeks before the 
appearance of the external lesions. Dickson" 
described a condition called ‘“‘valley fever” 
which is characterized by a cold or broncho- 
pneumonia, often with a relatively high fever 
and the appearance of painful erythema 
nodosum. This, he stated, was the primary 
infection with coccidioides. 

Trauma seems to be a predisposing factor 
and lesions often develop at the site of the 


traumatized area. Involvement of the epiphy- 
seal ends of the long bones is very common 
in this condition. Many of the patients also 
develop large subcutaneous fluctuating ab- 
scesses from which pus can be aspirated with 
ease. In 1936, through the courtesy of Dr. 
Newton Evans, pathologist at the Los Angeles 
County Hospital, the author!* had the good 
fortune to see several such cases in which 
many large, nodular, subcutaneous, fluctuating 
masses were present. 

From a study of the roentgenograms of 
many of these cases Evans and Ball'® make 
the following comment: “A diffuse shadow at 
times simulating pneumonia, occurs in many 
cases and involves the right lower lobe twice 
as frequently as any other part of the lung 
field, though it may occur in any portion, and 
twice as frequently in both hilar regions as in 
one. In many cases the lesions are those of a 
disseminated miliary tuberculosis.” 

Differential diagnosis of coccidioidal granu- 
loma offers the following difficulty: (1) miliary 
bronchopneumonia; (2) miliary tuberculosis— 
acute or chronic; (3) carcinomatosis; (4) second 
stage silicosis; (5) other mycotic infections; (6) 
tuberculoma; (7) sarcoidosis; (8) hamartoma. 

As in tuberculosis, it is believed that the 
primary focus of coccidioidal granuloma may 
remain dormant in the lungs for many years. 
In the acute coccidioidal infections some ob- 
servers have estimated that the period of incu- 
bation is between two to three weeks. 
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Fic. 9. Benign form of histoplasmosis showing calcific deposits throughout both lung fields. Histoplasmin skin test 
and complement fixation were positive. 


Fic. 10. Roentgenogram of patient with pulmonary histoplasmosis having a fatal termination. 


The disseminated form carries a high mor- plasma capsulatum. The disease presents a 
tality and all attempts in the medical treatment variety of clinical and radiologic manifesta- 
using various antifungal agents, such as tions. Primary histoplasmosis occurs most often 
prodigiosin, sodium caprylate, ethyl vanillate, in the lungs, usually runs a benign course, and 
stilbamidine and some of the newer aromatic __ the resulting resolution of the filtrate gen- 
diamidines, have proved unsatisfactory. In the _ erally leaves areas of multiple calcification in 
skin form Ball has obtained encouraging the parenchyma and regional lymph nodes. 
results from the use of iodine in concentrated The progressive disseminated form of histo- 
form. Tomlinson and Bancroft”® expressed the __ plasmosis carries a high mortality. In the fatal 
opinion that the use of antimony and potassium form of the disease the primary lesion is gen- 
tartrate, in addition to roentgen therapy, is of _ erally located in the mouth and upper respira- 
value. Jacobson? obtained fair results in a tory tract. Primary pulmonary lesions are 
number of cases by intramuscular injections difficult to differentiate from a variety of acute 
of colloidal copper combined with cutaneous and chronic infections of the lungs including 
injections of coccidioidin. acute respiratory disease, viral pneumonia, 
The most encouraging results to date in the other mycotic infections and _ tuberculosis. 
treatment of the well defined granulomatous __ (Figs. 9 and 10.) 
lesions with or without cavity formation has The causative fungus, H. capsulatum, is a 
been brought about by pulmonary resection. small, encapsulated, oval-shaped yeast-like 
In 1950 Cotton” reported a large series of | fungus measuring 1 to 3 microns in diameter. 
cases in which he obtained excellent results by —‘It differs from all other fungi pathogenic for 
surgical intervention. Many of the patients on man in that the organism is primarily a para- 
whom he operated had been under medical site of the reticuloendothelial system. It is 
treatment for a long period of time and showed _ usually found in the mononuclear cells in 
evidence of beginning cavity formation. Since __ peripheral blood smears, sternal bone marrow 
pulmonary resection today has become such a —s smears and in the cytoplasm of endothelial 
relatively safe procedure, it should beemployed __ cells. The presence of the organism in sputum 
more often in the treatment of this disease. and gastric washings should stimulate further 
bacteriologic and serologic studies. Furcolow,?! 
an outstanding authority on histoplasmosis, 
describes several serologic tests as aids in the 
In 1906 Darling, while working in Panama, _ diagnosis of this disease. Following a positive 
first described the condition of histoplasmosis __histoplasmin test he’ and his associates recom- 
and isolated the causative fungus, Histo- mend the following procedures: (1) complement 


85 


HISTOPLASMOSIS 


9 10 : 
: 
2 
. 
* 
t 
7 


Penta 


Fic. 11. Histoplasma capsulatum showing fungus 
with distinctive tuberculated border. 


Fic. 12. Histoplasma capsulatum (magnified) showing 
a well defined tuberculated border. (Courtesy of 
Department of Medicine, Mayo Clinic.) 


fixation, (2) collodion or red cell agglutination 
and (3) precipitin test. (Figs. 11 and 12.) 

At the present time there is no specific 
therapy for the treatment of histoplasmosis. 
Fortunately, the great majority of patients 
with this disease recover without any form of 
special treatment. Christie and his associates”? 
at Vanderbilt University have used ethyl 
vanillate with some encouraging results. Other 
investigators have found some value in the 
use of iodides combined with actidione therapy. 
In localized lesions pulmonary resection has 
produced a curative result. 


SPOROTRICHOSIS 


The pulmonary form is occasionally seen in 
this country, although by far the greatest 
number of cases have come from Europe. The 
largest number of reported cases in this 
country have occurred in the Mississippi River 
basin. The causative agent is a yeast-like 
fungus of either the Schenkii or Beurmanni 
type. It multiplies by budding, and in cultures 
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it forms a mycelium composed of freely 
branching septate hyphae which in turn give 
rise to secondary conidia. 

Infection may take place under various con- 
ditions and through a variety of agencies. 
Infected plant or vegetable matter carrying 
the organisms directly into an area of broken 
skin or mucous membrane probably constitute 
the most common source of infection. Foerster 
reported a series of cases in which the infection 
was acquired by pricking with the thorn of the 
barberry shrub. Certain insects, notably flies, 
wasps and ants, frequently carry and harbor 
the sporotricha parasites and the bite or sting 
of these insects may carry the organisms in the 
tissues and cause active infection. 

The cutaneous lesions which develop in this 
condition are difficult to differentiate from 
the primary lesions of syphilis, cutaneous 
tuberculosis and the ulceroglandular type of 
tularemia. The fungi'* of the Sporothrix group 
are very sensitive to the iodides and many of 
the reported cases have shown a complete cure 
following a short course of treatment. In the 
more resistant cutaneous lesions unfiltered 
x-ray radiations are used in combination with 
the iodides. 


ASPERGILLOSIS 


Pulmonary aspergillosis is commonly caused 
by a mold-like fungus, Aspergillus fumigatus, 
possessing a stem and a stalk with a spore- 
bearing head. Due to their resemblance to a 
brush this group of fungi derive their name 
from the word aspergillum, a brush which is 
used in the Catholic church for the sprinkling 
of holy water. (Figs. 13 to 15.) 

There are three varieties of pathogenic 
Aspergillus—A. fumigatus, A. flavus and 
A. niger—which under conditions of lowered 
bronchial pulmonary resistance may cause an 
infection in the respiratory tract. The infection 
caused by these molds frequently runs a chronic 
course and the causative parasites seem to 
have a special affinity for the tissues of the 
pulmonary system. Occasionally the skin, 
sinuses and the external auditory canal are also 
involved. In this group of fungi there are also 
many non-pathogenic forms** which are used 
to good advantage commercially for the 
ripening of Roquefort cheese and the produc- 
tion of citric acid. 

The first case of aspergillus infection in man 
was reported by Bennet in 1843.2* Virchow”* 
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first determined the identity of the parasites 
in 1856. Dieulafoy* reported the occurrence of 
aspergillosis among the pigeon feeders of 
France. Renon®* described the same condition 
among the workers in the hair sorting industry 
and isolated A. fumigatus as the causative 
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fructification. 


3.Penicillium fructification 


Fic. 13. Photograph of aspergilli showing stalk and 
spore-bearing head. 


agent. In all of the previously reported cases 
the disease terminated fatally. In 1890 Widal” 
described clinically several cases of pulmonary 
aspergillosis occurring in persons who were 
engaged in fattening pigeons for the Paris 
market. 

In 1926 Mary Lapham® reported ten cases 
of primary pulmonary aspergillosis from an 
obscure village in the Blue Ridge Mountains 
and divided the cases into two groups: the wet 
or parenchymatous type and the dry or inter- 
stitial type. She also called attention to a 
definite relationship to asthmatic attacks in 
certain cases. 

Most pathologists describe the pulmonary 
form as falling into two characteristic groups: 
a superficial and a deep form. In the former 
are included cases of bronchitis, catarrhal or 
asthmatoid, which run a fairly benign form. 
The deep, or ulcerative type, depends upon the 
dosage and the ability of the endotoxins of the 
mold to cause necrosis of lung tissue analogous 
to the action of tuberculin in causing caseation 
in pulmonary tuberculosis. The asthmatic 
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Fic. 14. Roentgenogram of patient with generalized 
pulmonary infection with A. fumigatus. 


type of aspergillosis has resulted in the addition 
of a new chapter to the field of allergy. Aller- 
gists are well aware of the frequency of asper- 
gillus sensitivity in asthma and_ allergic 
rhinitis. Today no allergic study is complete 
unless the skin testing for molds is performed. 

Pulmonary aspergillosis, clinically and path- 
ologically, so closely resembles pulmonary 
tuberculosis that it usually escapes recognition 
and is diagnosed as tuberculosis. The only 
roentgenologic findings which may be of diag- 
nostic value is that in aspergillosis, migratory 
lobar and segmental atelectasis is commonly 
observed. 

Hinson, Moon and Plummer,” in a recent 
and comprehensive review of the subject, call 
attention to the similarity of the radiologic 
findings with those seen in the so-called pul- 
monary eosinophilia (Loeffler’s syndrome). 
They further call attention to the fact that 
in the eight cases which they recently reported 
a high blood eosinophilia was a constant 
finding. 

Climatic, occupational and regional con- 
ditions may have some bearing on the develop- 
ment of this disease. In certain parts of the 
United States aspergillus infection does not 
seem to be of the severe pathogenic type. The 
majority of the cases having a fatal termination 
have been reported from Europe. 

In the treatment of this condition particular 
attention must be paid to an existing allergic 
state. Various antifungal drugs previously 
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Fic. 15. Aspergillus, showing stalks and spore-bearing heads. The basal stems 
are not shown in this photograph. (Courtesy of Dr. N. S. Plummer, London.) 


Fic. 16. Colony of ray fungus isolated from sputum 
bronchoscopically aspirated from patient with pul- 
monary actinomycosis. (Courtesy of Dr. C. B. 
Schoemperlen, Winnipeg, Canada.) 


described for the treatment of other mycosis, 
combined with ACTH and cortisone therapy, 
have produced encouraging results. 

In localized lesions showing destructive pul- 
monary changes and complicated by bronchi- 
ectatic involvement, pulmonary resection is 
the choice of treatment. 


ACTINOMYCOSIS 


Bollinger first described this disease in 
cattle and showed that it was due to a vegetable 
parasite to which Harz,” because of its radiate 
structure, later gave the name of “‘Strahlen- 
pilz” or Actinomyces. In 1878 Israel discovered 
the fungus in man, and later Ponfick pointed 
out the identity of the human and bovine in- 


Fic. 17. Crushed actinomyces granule from fresh 
sputum unstained, under high-power magnification, 
showing the clubs or rays. In culture and stained 
preparations these are not seen. 


fections. The first case of the disease to be 
recognized in this country was reported by 
Murphy in 1885. In 1923 Sanford? collected a 
total of 678 cases of actinomycosis from all the 
available sources in the United States and 
expressed the opinion that the number of 
cases represented only a small proportion of the 
actual number of victims suffering from this 
disease. Since Sanford’s comprehensive study 
many more cases have been reported from all 
portions of the country. 

Actinomycosis may be caused by any one 
of several species of fungi of the genus No- 
cardia, Actinomyces or Streptothrix.!! The 
diagnosis of actinomycosis in any of its forms 
is ultimately dependent upon the finding of the 
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characteristic sulphur-like granules containing 
the ray fungus. This causative agent is present 
in the lesion and in the pus in the form of 
spherical or irregularly rounded grayish or 
yellow granules. When these so-called sulphur 
granules are crushed between slide and cover 
glass and examined with the microscope under 
high power, one sees an indefinite mass of 
tangled fibers and debris. Pus cells are found 
at the center, and at the periphery there is a 
dense network of interlacing filaments which 
at their extreme margin show the refractive 
club or rays. It is important that one sees both 
the rays and mycelium before establishing a 
definite diagnosis. (Figs. 16 and 17.) 
Pulmonary actinomycosis is invariably fatal, 
and although this condition is often confused 
with tuberculosis, the clinical and pathologic 
course is quite different. There is no other pul- 
monary condition in which there is a tendency 
on the part of the disease to burrow its way 
in all directions. From a single lesion in the 
lungs one sees many sinuses radiating in all 


Fic. 18. Roentgenogram of thirty-five year old 
patient with pulmonary actinomycosis. This patient 
had been under observation for tuberculosis for 
several weeks. (Courtesy of Dr. C. B. Schoemperlen, 
Winnipeg, Canada.) 


Fic. 19. The terminal or fistulous stage of actinomycosis so commonly seen not 
too long ago in many of our sanatoriums and general hospitals. 


directions. The involvement of the neighboring 
organs by direct extension is a striking feature 
of this disease. Invasion of the pleura and 
peripleural tissues is almost invariable, and 
usually leads to the formation of adhesive 
pleurisy. Erosion of the ribs, perforation of 
the intercostal spaces in one or more places 
and superficial thoracic abscesses are often 
found. Invasion of the pericardium and the 
mediastinum with erosion of the vertebra takes 
place with regular frequency. (Fig. 18.) 
Israel?* has divided the clinical course of the 
disease into three stages. In the first, or 


bronchopulmonary, stage the process does not 
extend beyond the limits of the pulmonary 
tissue. Incidentally, it is in this stage that the 
condition might be amenable to surgery, for 
Actinomyces are usually anaerobic and with 
the entrance of air, which follows the free 
opening of the many sinus tracts and the resec- 
tion of the circumscribed diseased tissue, a 
complete cure may be effected. Unfortunately, 
one almost never sees a patient in this early 
stage. Involvement of the pleura marks the 
beginning of the second, or pleurothoracic, 
stage while invasion of the thoracic wall termi- 
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nates in the third, or fistulous, stage. It is in 
this stage that we most commonly see the con- 
dition. This classification presents a useful 
picture of the usual progress of the disease. 
(Fig. 19.) 

The medical treatment of this condition 
makes up one of the gloomy chapters in the 
history of medicine. Because of the seriousness 
of the condition numerous attempts have been 
made to discover some therapeutic agent which 
would arrest the progress of the disease and 
alleviate the sufferings of the patient. As yet, 
however, nothing specific has been discovered 
to accomplish this end with any degree of 
certainty. In 1937 Myers reported successful 
treatment in five of his six cases of actinomy- 
cosis affecting different portions of the body 
by the oral administration of thymol. Employ- 
ing Myers’ method, in 1939 Etter and Schu- 
macher* reported a case of pulmonary actino- 
mycosis successfully treated by thymol. Their 
patient received 30 gr. of thymol daily for a 
period of seventeen days. Other investigators 
have reported successful treatment by the use 
of massive doses of potassium iodide. Because 
of the numerous respiratory infections respond- 
ing to the sulfonamides and antibiotic therapy 
these agents have been used in combination 
with iodides. Bevan? advocates the use of 
copper sulphate in 14 gr. doses several times 
daily. Non-specific protein therapy has been 
successfully employed by Epstein in two cases 
of actinomycosis. 

The only satisfactory method in dealing with 
the accessible type of this disease is radical 
surgery. In view of the rapid progress being 
made today in the field of thoracic surgery, 
there is great hope that the pulmonary form 
of this disease may be successfully treated by 
the thoracic surgeon. 


SUMMARY AND CONCLUSIONS 


In this brief review of the mycotic infections 
of the lungs the author has attempted to 
emphasize the following: 

1. The close resemblance between this type 
of infection and that of pulmonary tuberculosis. 

2. Pneumomycotic infections undoubtedly 
occur more often than is generally suspected or 
recognized, and in obscure pulmonary infec- 
tions the possibility of this condition should 
always be considered. 

3. The importance of the laboratory as an 
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indispensable means of establishing the early 
diagnosis. 

4. Once the diagnosis has been definitely 
established, antifungal therapy, as previously 
outlined, should immediately be instituted. In 
suitable cases pulmonary resection may effect 
a complete cure. 
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WHETHER a thymoma is present or not, about one-third of the cases 
of myasthenia gravis will be greatly improved by thymectomy, and per- 
haps never again require prostigmin.® Another third of the cases will be 
greatly improved after thymectomy but will still require therapy with 
prostigmin. In about 10 per cent thymectomy is of no apparent value in the 
therapy of myasthenia gravis. (Richard A. Leonardo, M.D.) 
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Pulmonary Histoplasmosis 


Lr. Cot. THomas F. Puckett, M.c., Hattiesburg, Mississippi 


From the Laboratory Service, Fitzsimons Army Hospital, 
Denver, Colorado. 


is a highly infectious myco- 
sis caused by Histoplasma capsulatum 
and presents a variety of clinical, pathologic 
and roentgenologic manifestations. Although 
first described by Darling in Panama in 1906! 
as a protozoon, the organism was later shown 
to be a fungus? and was placed in the Fungi 
Imperfecti by Conant in 1941.* Skin testing 
surveys have shown the disease to be highly 
endemic in the Mississippi and Ohio Valleys 
and along the Appalachian mountains. In 
certain local areas sensitivity to intradermal 
histoplasmin may be as high as 80 per cent of 
the adult population. Fringe areas of lesser 
sensitivity extend outward from these regions.‘ 

It is now well established that the usual 
route of infection is the respiratory passage 
giving rise to a primary focus or primary foci 
within the lungs. The extensive studies of 
Christie and Peterson,> and Furculow and his 
associates’ have shown that most histoplasmo- 
ses exist in the form of a relatively benign 
primary pulmonary infection. Primary histo- 
plasmosis is clinically indistinguishable from 
common upper respiratory infections and may 
be asymptomatic. It usually has a short benign 
course and healing may result in complete 
resolution. More frequently healing leaves one 
to many discrete, scattered, fibrotic or more 
often calcified lesions in one or more lobes. In 
a small percentage of cases the primary form 
is progressive resulting in disseminated histo- 
plasmosis usually characterized by involve- 
ment of all organs of the body. Disseminated 
histoplasmosis is usually fatal and has been 
shown to occur more frequently at both 
extremes of the life span.? The disseminated 
form has been covered in a number of excellent 
reviews.”— 

One characteristic of histoplasmosis is its 
tendency to occur in epidemics following 
exposure in heavily contaminated areas by 
groups of persons. Epidemic histoplasmosis is 
characterized by widespread involvement of 
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the lungs, a severe and frequently prolonged 
illness but is rarely fatal. Grayston and Fur- 
colow!! have recently studied thirteen epi- 
demics and called attention to the frequency of 
disseminated pulmonary calcification following 
recovery. Loosli and his associates published 
an extensive three-year follow-up of a small 
epidemic in one family.!” 

There is increasing evidence that a chronic 
active form of pulmonary histoplasmosis exists 
that closely mimics pulmonary tuberculosis. 
Some of these cases may be reinfection histo- 
plasmosis. As an example Johnson and Batson’s 
case contained an apical cavity, fibrotic infiltra- 
tions in the contralateral apex, and scattered 
calcified lesions in the remainder of the lung 
fields.'* Sutliff and his associates'! reviewed 
eleven cases of chronic pulmonary histo- 
plasmosis, called attention to the location 
frequently being in the upper lobes and men- 
tioned that the process was usually fibro- 
cavitary. It is apparent that this form of the 
disease is intermediate between uncomplicated 
primary histoplasmosis and widely dissemi- 
nated histoplasmosis in its course. It is also 
this form that appears to be amenable to 
definitive surgical 


OBSERVATIONS 


The present series consists of sixty-seven 
cases from which pulmonary tissue, hilar nodes, 
or both were removed and H. capsulatum was 
identified in the resected material. It is empha- 
sized that in all cases the disease process is 
believed to have been stabilized. The cases are 
therefore probably best classified as healed or 
healing primary histoplasmosis. Thirty of these 
cases have been previously reported.!78 Nine 
patients were white women and fifty-eight 
were white men. In all cases there was a history 
of residence in known endemic areas for periods 
of from one to twenty years. Table 1 shows the 
patients by age group. 

Almost one-half of the patients were in the 
age group twenty-one to thirty years. It 
should be borne in mind that patients in the 
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Army are predominantly young males. As 

already mentioned disseminated histoplasmosis 

is more common at both extremes of the normal 

life span. During the intermediate period of life 

more cases seem to occur in young adult males, 

probably due to more frequent exposure. A 
TABLE I 


AGE GROUPS FOR SIXTY-SEVEN PATIENTS WITH 
PULMONARY HISTOPLASMOSIS 


Age (yr.) No. of Cases 
18 to 20 4 
21 to 30 31 
31 to 40 22 
41 to 50 8 
51 to 60 I 
61 to 70 I 


similar predominance in adult males has been 
noted in other fungous diseases.'*.”° 

The preoperative diagnoses varied greatly. 
Many of the cases were referred to Fitzsimons 
Army Hospital with a diagnosis of “‘tubercu- 
loma”’ and others as “coin lesion”’ of the lung. 
A presumptive diagnosis of histoplasmosis was 
made in several cases that were asymptomatic; 
were positive reactors to intradermal histo- 
plasmin and negative reactors to intradermal 
coccidioidin and tuberculin. Focalized coc- 
cidioidomycosis was considered in those pa- 
tients with residence in endemic areas. Some 
patients showing multiple nodose lesions by 
roentgenograms and having a positive reaction 
to tuberculin were given a presumptive diagno- 
sis of tuberculosis and a few underwent trial 
courses .of chemotherapy for tuberculosis 
without change in the roentgenograms. The 
diagnoses of lymphoma or sarcoid were con- 
sidered in several cases showing only hilar 
node enlargement. One patient showing a 
cavity was thought to have tuberculosis as a 
positive reaction to both histoplasmin and 
tuberculin was present. The diagnosis of 
neoplasm was entertained in several patients 
in the older age groups. In one case the pulmo- 
nary lesion was thought to be metastatic since 
the patient had had a malignant tumor else- 
where. In no instance could the presumptive 
diagnosis of histoplasmosis be confirmed by 
cultural methods preoperatively. 


SYMPTOMATOLOGY 


Thirty-one patients in this series were com- 
pletely asymptomatic and the lesions were 
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found by routine chest roentgenograms taken 
for reenlistment, annual physical examinations 
or, in three cases, in connection with investiga- 
tion of complaints other than those referable 
to the pulmonary system. Eight patients com- 
plained of malaise, easy fatigue and weight 
loss varying from 10 to 25 pounds over periods 
up to two years. Eight patients had blood- 
streaked sputum on one or more occasions. One 
patient had two bouts of frank hemoptysis. 
Eight patients had fever (the highest 103°F.) 
and all fevers were associated with symptoms 
referable to the upper respiratory tract. Ten 
patients complained of transient pleural pain. 
Fifteen patients estimated their onset to coin- 
cide with a rather mild but prolonged upper 
respiratory infection. Five cases presented the 
typical symptoms and clinical findings of a 
middle lobe syndrome.*! Three of these cases 
are being reported in detail elsewhere.”® 

In four cases the lesions were considered inci- 
dental findings in pulmonary tissue removed 
for the therapy of other conditions. One patient 
had proven tuberculosis with lesions in both 
the right upper and right lower lobes. Under 
prolonged chemotherapy the upper lobe lesions 
regressed but residuals remained. The lower 
lobe lesion did not change. Thoracotomy was 
performed and residual lesions from both lobes 
were removed. The lower lobe lesion was found 
to be histoplasmosis with no tuberculosis in 
the segment of lung removed. The upper lobe 
contained caseonodose tuberculosis. In one 
case the left lower lobe was removed because 
of bronchiectasis. Five discrete 0.3 to 0.5 cm. 
nodules containing H. capsulatum were present 
deep in the lung parenchyma. The third case, a 
twenty-nine year old white man, had a left 
upper lobectomy for palliative treatment of 
bronchogenic carcinoma. This patient gave a 
history of a spontaneous pneumothorax and 
large emphysematous blebs were present in the 
apex. An 0.5 cm. isolated lesion containing 
H. capsulatum was present adjacent to the 
tumor. Another patient gave a history of 
spontaneous pneumothorax on three previous 
occasions. Wedge resection of apical emphy- 
sematous blebs was performed and a 1.0 cm. 
partially calcified nodule containing H. cap- 
sulatum was present in the subpleural region. 
It is not believed that histoplasmosis con- 
tributed to spontaneous pneumothorax in the 
latter two cases. 

Physical examination was non-contributory 
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or gave non-specific information as would be 
expected in stabilized lesions of the type 
removed. In one case there was pleural effusion 
following pleural pain with slight dyspnea. 
Thoracentesis on five occasions over a period of 
two years yielded up to 500 cc.’s of sterile fluid 
with cell counts up to 1,400 per cu. mm., with 
95 per cent polymorphonuclear cells. Decortica- 
tion of pleura and wedge resection of pulmo- 
nary tissue containing a granuloma due to 
H. capsulatum were performed. This patient 
had a positive tuberculin test and one cannot 
be certain that his effusion was due to histo- 
plasmosis. No other case in this series was 
known to have had pleural effusion. 


LABORATORY DATA 


Routine examinations of the blood and urine 
were performed on all patients. There were no 
significant deviations from normal. Increased 
sedimentation rates were noted at some time in 
fourteen of the cases. The highest was 43 mm. 
per hour (Wintrobe). 

Bacteriology. Attempts to culture the organ- 
ism from resected material in the present series 
have given disappointing results. In contrast 
to other fungi H. capsulatum is known to be 
fastidious in its growth habits and various 
investigators have reported difficulty in cul- 
turing the organism and in reproducing the 
disease in animals.”*24 On the other hand 
Ajello and Runyon” were able to infect mice 
with a single spore and there seems to be little 
difficulty in isolating the organism from dis- 
seminated or active primary cases when fresh 
sputum is used as suggested by Kurung.” 
Almost all patients in the present series had 
preoperative cultures of sputum and gastric 
washings for fungi and acid-fast bacilli, all 
with negative results. Three methods of cultur- 
ing material from resected specimens were tried. 
Originally, scrapings from the cut surface of 
granulomas were emulsified and the material 
inoculated on culture plates. Later generous 
portions of resected tissue from each patient 
were ground, emulsified and plates inoculated. 
Finally, on the advice of Furcolow,” material 
from the lesions was ground and emulsions 
were injected intraperitoneally into several 
mice. After fourteen days, one group of animals 
was sacrificed, their livers and spleens were 
emulsified and this material was inoculated on 
culture plates. After sixty days the remaining 
animals were sacrificed and similar cultures 
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made. All specimens were cultured on B.H.I.* 
blood agar with streptomycin and penicillin 
added after the method of Howell.?* Duplicate 
plates were inoculated, one group incubated at 
room temperature, one at 37°c. In addition 
other standard media were occasionally used. 


TABLE II 
RESULTS OF INTRACUTANEOUS HISTOPLASMIN, 
COCCIDIOIDIN AND TUBERCULIN IN SIXTY-THREE CASES 


P.P.D. 
Histo- | Coccidioi- 
plasmin din 
0.00002 Cases 
mg. 0.005 mg. 

+ + - + 3 
+ + 4 
+ + |... 8 
+ + I 6 


Note: +, positive reaction; —, negative reaction. 


Specimens were also cultured for acid-fast 
bacilli using Petragnani’s medium. The only 
cultures positive for H. capsulatum were those 
from a cavitary lesion and from a parenchymal 
lesion in a case presenting a middle lobe syn- 
drome. All cultures for acid-fast bacilli were 
negative. Tissue sections stained by the periodic 
acid-Schiff (PAS) stain® were positive for 
H. capsulatum in all cases. Direct smears and 
tissue stains for acid-fast bacilli were negative 
in all cases. 

Cutaneous Reaction. Table 1 shows the 
results of intracutaneous histoplasmin, coc- 
cidioidin and tuberculin in the sixty-three 
cases that were tested. 

There is much controversy over the value of 
the intradermal histoplasmin test to other 
than the epidemiologist. It is known that as 
many as 50 per cent of the disseminated cases 
may give a negative reaction” when in the 
terminal phase. It has been established that 
a high percentage of cases of disseminated 
coccidioidomycosis may not react to intra- 
dermal coccidioidin. It is well known that over- 
whelming tuberculosis may result in anergy to 
tuberculin. In the disseminated fungus diseases 
and in overwhelming tuberculosis the diagnosis 
is rarely a problem and may be readily con- 

* Brain-heart infusion. 
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firmed by direct smears and cultures of ap- 
propriate material. It is in the focalized lesion 
that the intradermal tests are most valuable 
and help to guide the thinking of both clinician 
and pathologist. In the present series one 
patient did not react to histoplasmin. Unfor- 
tunately we were unable to repeat this test 
after organisms were found in the lesion. Ob- 
viously if patients react to two or more antigens, 
the information gained is of less value to the 
clinician. In a significant number of cases, how- 
ever, (twenty in this series) patients react only 
to histoplasmin and the information ob- 
tained is of material value in evaluating 
the lesion. Intradermal coccidioidin in the 
usual strength is less reliable however,”? and 
negative reactions do not rule out inactive 
focalized coccidioidomycosis. 

Serologic Studies. Complement fixation tests 
and collodion agglutination tests were per- 
formed by the Army Medical Service Graduate 
School on thirty patients. The complement 
fixation test was negative in fifteen cases; 
was positive at 1:5 dilution in five cases; 
1:10 dilution in five cases; 1:20 dilution in 
two cases; 1:40 dilution in two cases and 
1:64 dilution in one case. The collodion ag- 
glutination test was negative in twenty-three 
cases; positive at 1:10 in three cases; 1:20 in 
three cases; and positive at 1:40 in one case. 

Like other laboratory tests the serologic tests 
for histoplasmosis are of most value to those 
that have studied and understand their pitfalls 
and limitations. At the present time new 
antigens are being developed and the problem 
of cross reaction with other antibodies is being 
studied. A precipitin test has been developed 
that shows promise for use in early acute 
primary histoplasmosis, an area where the 
complement fixation test has been of little 
value.*” Nevertheless, there are some general- 
izations that can be made on the basis of 
present information and some patterns that are 
fairly consistent and useful for diagnosis and 
prognosis.*! In acute primary self-limiting 
histoplasmosis the complement fixing antibody 
appears early with a peak titer of 1:80 to 
1:2560 within six weeks of the onset. These 
titers remain for only a short time and by the 
fourth month the titer is usually 1:20 or less. 
In chronic histoplasmosis the titer remains 
higher (1:160 or more) and clinical improve- 
ment is accompanied by a gradual fall. In 
advanced generalized histoplasmosis the titers 
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are low or antibodies are not demonstrable. 
Cutaneous or mucocutaneous histoplasmosis 
has low titer or no titer as determined by the 
complement fixation test. Cross reaction with 
an antigen from Coccidioides immitis is rare; 
if present is of low titer (1:20 or less) and is 
accompanied by much higher homologous lev- 
els. Sera from all types of histoplasmosis will 
react with antigens of Blastomyces dermati- 
tidis, however. Cross reactions in the collodion 
agglutination test in which histoplasmin is used 
as an antigen, are more extensive and positive 
results from this test can only be interpreted 
as presumptive evidence of a mycotic infection. 
The results of serologic studies of the present 
series are consistent with the inactive or healing 
lesions that were found to be present. 


PATHOLOGY 


The intralobar location of the lesions in the 
sixty-four cases studied were as follows: right 
upper lobe, twelve; right middle lobe, fourteen; 
right lower lobe, eleven; left upper lobe, twelve; 
and left lower lobe, seventeen. Two cases in 
which lesions were removed from two different 
lobes are included. 

Thoracic Cavity. Hilar or mediastinal nodes 
only were removed in three cases. Masses of 
nodes varied from 1.0 cm. to 2.5 cm. in diam- 
eter, were firm and rubbery. All contained 
large conglomerate foci of necrotic material in 
which organisms could be found. In four pa- 
tients presenting the middle lobe syndrome, 
the nodes about the hilum were enlarged 
(Fig. 1) and contained necrotic foci; their 
enlargement compressed bronchi giving rise 
to symptoms of obstruction. A fifth patient 
also had enlarged nodes compressing the 
middle lobe bronchus but in addition there 
were focal partially hyalinized necrotic lesions 
within the adjacent pulmonary tissue. In the 
latter case hilar nodes were calcified, had 
ulcerated the bronchial mucosa and fragments 
of calcified material were extruding into the 
lumen of the bronchus. Slightly enlarged hilar 
nodes were removed with parenchymal lesions 
in an additional three cases. These nodes also 
contained necrotic foci in which organisms 
were found. In addition, small discrete, firm 
hilar nodes were described by the surgeon in 
eleven cases from which parenchymal lesions 
were removed. It is our belief that these hilar 
nodes represent the central component of a 
primary complex analogous to that seen in 
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Fic. 1. Histoplasmosis, hilar node resulting in middle 
lobe syndrome; note compression of bronchus. 


tuberculosis and coccidioidomycosis. In the 
present series it would appear that the central 
component is ordinarily small. In forty-eight 

‘ cases hilar and mediastinal nodes were de- 

: scribed by the surgeon as normal (thirty-five 

cases) or were not mentioned in the operative 

report (thirteen cases). The experience of 

Schulz** has been that the central component 

of the complex is frequently large. He believes 

that this discrepancy is best explained by the 
fact that his cases were in infants which may 
represent a true primary infection resembling 
tuberculosis, while adults with localized lesions 
may represent reinfection disease. Another 
factor to be considered is the duration of the 
disease. In Schulz’s cases the disease was of 
only a few months’ duration. In the present 
series the onset could not be determined with 
‘5 accuracy in many cases but a review of pre- 
vious roentgenograms, the presence of calcium 
in some lesions, and the histology of the 
lesions leads one to believe that most lesions 
were of more than one year’s duration at the 
time of removal. It is probable that with 
stabilization and resolution of perifocal reaction 
the involved lymph nodes may decrease in size. 


Fic. 2. Histoplasmosis; note pleural plaque, keystone, 
laminated appearance and central necrotic focus. 


In the one case with a history of pleural 
effusion there was fusion of visceral and parietal 
pleura necessitating decortication: Microscopic 
examination of the pleura removed showed a 
chronic non-specific fibrous pleuritis with no 
granulomas, epithelioid reaction or necrotic 
foci, and no organisms could be found. As 
already mentioned the effusion was sterile. 
One cannot therefore be certain that the effu- 
sion and pleuritis were due to histoplasmosis. 
In six other cases fibrous adhesions to the 
parietal pleura or across interlobar septa were 
described. Adhesions were small, usually apical, 
were associated with pulmonary disorder other 
than histoplasmosis or were present in patients 
reacting to intradermal tuberculin. In no 
instance were there adhesions between parietal 
pleura and thickened visceral pleura over paren- 
chymal lesions containing H. capsulatum. 

Gross Appearance of Lesions. The paren- 
chymal lesion or lesions removed varied from 
0.5 cm. to 3.5 cm. in diameter. They were 
usually round, occasionally ovoid and their 
consistency varied from stony hard to firm and 
rubbery. The majority were located in the 
immediate subpleural region and approxi- 
mately one-half were associated with a round, 
oval or stellate pleural plaque that was fused 
to the more peripheral portion of the lesion. 
The color of the plaque varied from a pearly 
pinkish gray to a light yellowish tan probably 
according to the age of the lesion. Infrequently 
there were 0.1 cm. nodules within the pleura 
a short distance from the main plaque repre- 
senting spread by pleural lymphatics. 

Usually the pleural plaque extended into the 
main mass of the lesion to form a keystone. 
In the older lesions there was a tendency for 
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the cut surface to show a concentric laminated 
appearance with deposits of pigment at the 
interfaces between the laminations. (Fig. 2.) 
In the younger lesions the cut surface was of a 
more homogeneous appearance. Without ex- 
ception there was a small focus, usually central, 
that presented a softer appearance than the 
remainder of the lesion. Often this focus con- 
tained soft, granular, necrotic material; in other 
cases it was soft but rubbery. 

Approximately one-half of the cases con- 
sisted of a single isolated sharply demarcated 
lesion such as that already described. (Fig. 3.) 
Frequently there were one or more satellite 
lesions that varied from 0.2 cm. in diameter to 
a size almost equal to the main lesion. Occa- 
sionally there were multiple nodose discrete 
lesions with smaller lesions present in the 
pleura and along vessels and_ bronchioles, 
probably representing lymphatic spread from 
the original lesions. Where multiple lesions 
were present, they all appeared to be of the 
same age. 

In one case the lesion was a 2.0 by 3.0 cm. 
cavity from the left apex. The pleura was 
thickened and puckered over the cavity and 
no gross bronchial communication could be 
demonstrated. The cavity was lined by soft 
friable necrotic material and the adjacent 
pulmonary tissue was firm, had a granular cut 
surface with prominence of the small bronchi 
and vessels. 

Microscopic Appearance. The microscopic 
appearance of the lesions was quite uniform. 
The larger lesions appeared to represent 
encapsulated foci of coagulative pneumonia in 
which alveolar outlines could be readily 
discerned except in the central necrotic portion. 
The latter area was usually made up of amor- 
phous material and calcification, if present, 
appeared to have started in the periphery of 
this focus. In a few cases there was not a loss of 
alveolar outlines in the central necrotic focus 
but the material contained within the ghost 
outlines took the green counterstain of the PAS 
stain more intensely than elsewhere in the 
lesion. Lesions with this configuration had no 
central calcification. Organisms were always 
found in or immediately adjacent to these 
central areas, never around the peripheral 
portion where fibrosis was marked nor were 
they scattered diffusely through the entire 
lesion. 

The peripheral portions of the larger foci 


Fic. 3. Roentgenogram of focalized histoplasmosis; 
typical of the coin lesion seen in many cases. 


were made up of dense fibrous tissue usually 
enclosing a thin zone of epithelioid cells. There 
was usually a slight to moderate lymphocytic 
infiltration around the periphery. Occasionally 
small bronchioles could be seen entering the 
peripheral fibrotic areas and in two cases 
cartilage could be seen incorporated within the 
fibrous tissue indicating previous communica- 
tion with a larger bronchus. 

The wall of the cavitary lesion was made up 
of dense fibrous tissue lined by necrotic material 
and cellular debris. A small bronchus was 
seen to enter the cavity and there was a patent 
bronchocavitary junction. There was squamous 
metaplasia of the bronchial epithelium and it 
extended into the cavity to line the lumen for a 
short distance giving way to the necrotic 
material that lined the remainder of the cavity. 
Organisms were scarce but were present in 
giant cells and mononuclear cells embedded in 
the necrotic material. 

The reaction within ‘adjacent pulmonary tis- 
sue varied somewhat, probably with the age of 
the lesion. In many cases there was no reaction 
other than thickening of alveolar walls in con- 
tact with the fibrous portion of the lesion. 
Other cases, notably those with adjacent 
satellite lesions, showed small foci of organized 
pneumonia, thickening of interlobular septa, 
vascular thickening and endarteritis, and non- 
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Fic. 4. Histoplasma capsulatum in necrotic focus 
(PAS stain). 


specific bronchitis and peribronchiolitis. The 
most marked reaction was in the case contain- 
ing a cavity in which there was a granulomatous 
pneumonia with lobular distribution. In other 
cases there were small epithelioid tubercles as 
well as hyalinized scars representing healed 
necrotic foci. Organisms were not found outside 
of the encapsulated foci or outside of the cavity, 
nor were they found in the small epithelioid 
tubercles showing no necrosis. There was no 
suggestion that the larger lesions were formed 
by conglomeration of smaller foci. In some cases 
small lesions were fused but did not break 
down at the point of fusion. 

The lesions within lymph nodes were also 
quite uniform. In general almost the entire 
nodal architecture was replaced by a granular 
amorphous necrotic mass that was irregular 
and appeared to have been formed by con- 
glomeration of adjacent foci. In some cases 
there were thin zones of fibrous tissue sur- 
rounding these lesions. Organisms were present 
in small aggregates, clusters or scattered singly 
in no constant region within the necrotic areas. 
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The pleura overlying the parenchymal lesions 
showed dense fibrous thickening with little or 
no inflammatory reaction. Occasionally there 
were encapsulated necrotic lesions containing 
organisms within the pleura. More frequently 
there were round hyalinized scars in which no 
organisms could be identified. 


COMMENTS 


In the past there has been a tendency on the 
part of some surgeons as well as pathologists to 
consider all isolated subpleural granulomatous 
lesions as “‘tuberculomas.”” This was based 
upon gross and microscopic appearance but in 
the absence of demonstrable tubercle bacilli. 
It has been known since Cox and Smith’s paper 
in 1939** that coccidioidomycosis may leave a 
residual lesion grossly indistinguishable from 
the so-called ‘“‘tuberculoma.” The present 
writer has shown that histoplasmosis may leave 
residual lesions that are grossly indistinguish- 
able from either of the above lesions.'7 More 
recently Zimmerman* has studied a group of 
thirty-five so-called ‘‘tuberculomas”’ from the 
files of the Armed Forces Institute of Pathology. 
He was able to find H. capsulatum in nineteen 
cases, C. immitis in three cases, Mycobacterium 
tuberculosis in six cases and no organism in 
seven cases. It is pertinent to re-emphasize 
that except for the presence of the offending 
organisms there are no clear-cut gross or 
microscopic characteristics by which isolated 
granulomas due to histoplasmosis, coccidio- 
idomycosis or tuberculosis may be separated. 
It might be added that since we have adopted 
the periodic acid-Schiff stain a3 a routine 
procedure in the study of pulmonary granu- 
lomas we have come to regard the classic 
tuberculoma as an uncommon lesion. 

The present writer has emphasized the 
difficulties in identifying H. capsulatum in 
focalized lesions.!7 The study of additional cases 
has shown the need for further emphasis. 
Organisms cannot be identified in necrotic 
foci when sections are stained with hematoxylin 
and eosin as used for routine stains. In our 
experience the periodic acid-Schiff stain as 
modified by Kligman and Mescon”’ has proved 
to be a most satisfactory procedure because it 
preserves the morphology of the organism. 
(Fig. 4.) Unfortunately, it is not specific for 
cytoplasm and it is therefore frequently neces- 
sary to use the oil immersion lens for confirma- 
tion as concretions, cellular inclusions and other 
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artifacts may simulate H. capsulatum. Fre- 
quently there are only one or two areas within a 
single granuloma i in which organisms may be 
found. It is, therefore, advisable to use care in 
preparing sections and in many cases to section 
all material remaining after cultures are taken. 
Classically, H. capsulatum has been described 
as an intracellular inhabitant and most 
descriptions state that it is infrequently found 
extracellularly. That is not the case with 
organisms found in the central necrotic portions 
of granulomas. In the latter regions they may be 
found in clusters, in pairs and scattered singly 
with only an occasional ghost of a cell outline 
about them. In the older lesions the organisms 
may assume a somewhat atypical morphology 
in that there may be more than the usual 
number of elongated and distorted forms, the 
central mass may be smaller and the limiting 
membrane thinner than in organisms seen with 
active disease. The present writer believes that 
these characteristics are manifestations of 
degeneration and that the organisms are prob- 
ably not viable. This concept is supported by 
our difficulty in culturing organisms from these 
older lesions that are histologically stabilized. 
There have been no known recurrences or post- 
operative spread of histoplasmosis in the pa- 
tients from this series. The postoperative 
follow-up has been three years in ten patients 
and slightly over two years in fifteen patients. 


SUMMARY 


Pulmonary histoplasmosis is a common dis- 
ease entity that achieves surgical importance 
mainly because of its propensity to leave 
residual foci that mimic tuberculosis, neoplasms 
or other diseases. 

It is believed that organisms in these stabil- 
ized residual foci in most instances are non- 
viable. They commonly show atypical morphol- 
ogy and attempts to culture them from resected 
lesions has been disappointing. 

It is emphasized that special staining pro- 
cedures and meticulous care in examination 
should be given all granulomatous lesions. A 
complete history and the response to intra- 
dermal antigens should be known at the time 
the tissue is examined. 


REFERENCES 


1. Daruine, S. T. A protozoon general infection pro- 
ducing pseudotubercles in the lungs and focal 


Pulmonary Histoplasmosis 


15. 


16. 


18. 


necrosis in the liver, spleen and lymph nodes. 
J. A. M. A., 46: 1283-1285, 1906. 


. DE Monsreun, W. A. The cultivation and cultural 


characteristics of Darling’s Histoplasma capsu- 
latum. Am. J. Trop. Med., 14: 93-125, 1934. 


. Conant, N. F. A cultural study of the life-cycle of 


Histoplasma capsulatum. J. Bact., 
1941. 


41: 563-580, 


. Patmer, C. E. Geographic differences in sensitivity 


to histoplasmin among student nurses. Pub. 
Health Rep., 61: 475-487, 1946. 


. CuristieE, A. and Peterson, J. C. Benign histo- 


plasmosis and pulmonary calcification. Am. J. 
Dis. Child., 72: 460-464, 1946. 


. Furcotow, M. L., Mantz, H. L. and Lewis, I. 


Roentgenographic appearance of persistent pul- 
monary infiltrates associated with sensitivity to 
histoplasmin. Pub. Health Rep., 62: 1711-1718, 
1947. 


. Parsons, R. S. and ZARAFonetis, C. D. J. Histo- 


plasmosis in man: report of 7 cases and a review 
of 71 cases. Arch. Int. Med., 75: 1-23, 1944. 


. Meceney, H. E. Histoplasmosis (reticulo-endo- 


thelial cytomycosis): a review. Am. J. Trop. 


Med., 20: 603-616, 1940. 


. Hopcson, C. H., Weep, L. A. and Ciacetrt, O. T. 


Pulmonary histoplasmosis: review of published 
cases and report of an unusual case. J. Thoracic 
Surg., 20: 97-104, 1950. 


. Hopcson, C. H., Weep, L. A. and Ciacetrt, O. T. 


Pulmonary histoplasmosis; summary of data on 
reported cases and report of two cases treated by 
lobectomy. J. A. M. A., 145: 807-810, 1951. 

GraystTon, J. T. and Furcotow, M. L. The occur- 
rence of histoplasmosis in epidemics—epidemio- 
logical studies. Am. J. Pub. Health, 43: 665-676, 
1953- 


. Loosut, C. G., Procknow, J. J., Tauzi, F., Gray- 


sTON, J. T. and Comps, L. W. Pulmonary histo- 
plasmosis in a farm family: a three-year fol- 


low-up. J. Lab. e Clin. Med., 43: 669-695, 1954. 


. Jounson, H. E. and Batson, R. Benign pulmonary 


histoplasmosis. Dis. Chest. 14: 517-524, 1948. 


. Suturr, W. D., Hucues, F., Utricu, E. and 


Burkett, L. L. Active chronic pulmonary 
histoplasmosis. Arch. Int. Med., 92: 571-586, 
1953. 

Betrac, O. L. Pulmonary resection for histo- 
plasmosis. J. Thoracic Surg., 22: 434-438, 1951. 

Crappock, W. L. An evaluation of the pulmonary 
features of systemic fungus disease. Mil. Sur- 
geon, 114: 5-20, 1954. 


. Puckett, T. F. Pulmonary histoplasmosis; a study 


of twenty-two cases with identification of 
H. capsulatum in resected lesions. Am. Rev. 
Tuberc., 67: 453-476, 1953. 

ForseE, J. H., Puckett, T. F. and Hacman, F. E. 
Surgical considerations in focalized pulmonary 
histoplasmosis. J. Thoracic Surg., 26: 131-139, 
1953- 


. Smitu, C. E., Bearp, R. R., Wuitine, E. G. and 


RosENBERGER, H. G. Varieties of coccidioidal 
infection in relation to the epidemiology and 
control of the diseases. Am. J. Pub. Health, 36: 
1394-1402, 1946. 


| 
2 
‘ 
9 
Il. 
4 
ig 
= 
99 
A 


20. 


Puckett 


Scuwartz, J. and Baum, G. L. Blastomycosis. 
Am. J. Clin. Patb., 21: 999-1029, 1951. 


21. GranaM, E. A., Burorp, T. H. and Mayer, J. A. 


22. 


23. 


24. 


25. 


26. 


27. 
28. 


Middle lobe syndrome. Postgrad. Med., 4: 29-34, 
1948. 

Apter, R. H., Mantz, F. A., Jr. and Ware, P. F. 
The middle lobe syndrome and its relationship 
to certain aspects of middle lobe disease. To be 
published. 

Howe .t, A., Jr. The efficiency of methods for the 
isolation of Histoplasma capsulatum. Pub. 
Health Rep., 63: 173-178, 1948. 

Prior, J. A., Sascav, S. and Core, C. R. Experi- 
ences with histoplasmosis. Ann. Int. Med., 40: 
221-244, 1954. 

Ase.ito, L. and Runyon, L. C. Infection of mice 
with single spores of Histoplasma capsulatum. 
J. Bact., 66: 34-40, 1953. 

Kurune, J. The isolation of Histoplasma capsu- 
latum from sputum. Am. Rev. Tuberc., 66: 
578-587, 1952. 

Furcotow, M. L. Personal communication. 

Kiicman, A. M., and Mescon, H. The periodic- 


30. 


31. 


32. 


33- 


34- 


a) 


100 


acid-Schiff stain for the demonstration of fungi 
in animal tissue. J. Bact., 60: 415, 1950. 


. Puckett, T. F. Hyphae of Coccidioides immitis in 


tissues of the human host. Am. Rev. Tuberc., 
70: 320-327, 1954. 

Savin, S. B. and Furcotow, M. L. Precepitins in 
human histoplasmosis. J. Lab. er Clin. Med., 43: 
250-274, 1954. 

CampBELL, C. C., and Binktey, G. E. Serologic 
diagnosis with respect to histoplasmosis, coc- 
cidioidomycosis and blastomycosis and the prob- 
lem of cross reactions. J. Lab. er Clin. Med., 42: 
896-906, 1953. 

Scuutz, D. M. Histoplasmosis: a statistical 
morphologic study. Am. J. Clin. Path., 24: 11-26, 

1954. 

Cox, A. J. and Smitn, C. E. Arrested pulmonary 
coccidioidal granuloma. Arch. Path., 27: 717-734, 
1939- 

ZIMMERMAN, L. E. The demonstration of his- 
toplasma and coccidioides in so-called tu- 
berculomas of the lung. Arch. Int. Med. To be 
published. 


ats 
= 
= 
= 
= 
‘ 
7 
Ke 
; 


of pulmonary coccidioidomy- 
cosis present a problem of national inter- 
est, for the disease is naw widely spread in our 
population. During World War 1 the Armed 
Forces had to place millions of troops in the 
endemic areas of the United States. Fully 
25 per cent of reported infections occurred at 
that time among military personnel.' Residual 
complications among veterans are so wide- 
spread that most of the Veterans Administra- 
tion hospitals have written papers on the 
problems of coccidioidomycosis—complicated, 
uncomplicated and with coexisting disease. In 
addition, many installations in endemic areas 
were reopened during the Korean conflict. 

Other factors besides the military have con- 
tributed to the increase. Rapid postwar expan- 
sion of population in Los Angeles County, a 
region of minor endemicity, has resulted in a 
corresponding expansion of population in the 
nearby San Joaquin Valley whose soil has the 
world’s highest concentration of Coccidioides 
immitis. Today over the Valley’s four-lane 
highways there is a continual populous move- 
ment of business personnel, truckers, vacation- 
ers and migratory laborers. 

Southern portions of those Southwestern 
states which border on Mexico are endemic 
areas, and in nearly all of these there have been 
similar expansions in population. As a result 
of all these population shifts and of increased 
transportation facilities, the disease may today 
be seen anywhere in the United States, or, for 
that matter, anywhere in the world.! 

An idea of the increase in coccidioidomycosis 
is furnished by the fact that from 1892 (the 
year Wernicke first reported the disease) until 
1936 there were only 400 odd cases reported in 
the entire world literature. On the other hand, 
one of us (J. W. B.) has reviewed 750 cases of 
coccidioidomycosis, and nearly all of them were 
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seen within the past decade in Kern County, 
California. 

Complications of pulmonary coccidioidomy- 
cosis which may occur as sequelae of the acute 
infection were stressed by us in a previous 
publication.* These complications are: (1) 


TABLE I 
RESECTION IN PULMONARY COCCIDIOIDOMYCOSIS 


Melick’s Authors’ 


Type of Operation Modified Series | Series 


Pneumonectomy........ 4 14 
Lobectomy. . 56 41 
Segmental lobectomy... 20 35 
Pulmonary resection with 
decortication......... 7 9 
Decortication........... I I 


extreme hilar adenopathy, (2) coccidioma, (3) 
pleural effusion, (4) bronchiectasis, (5) fibrosis, 
(6) cavitation, and (7) dissemination. With 
the exception of fibrosis and dissemination, all 
of the complications of coccidioidomycosis 
create diagnostic problems for the thoracic 
surgeon. 

The first significant statistical data on sur- 
gery in pulmonary coccidioidomycosis were 
compiled by Melick,‘ who polled all members 
of the American Association for Thoracic 
Surgery as well as a large group of other 
physicians who might have had occasion to 
perform excisional surgery in treating this 
disease. Dr. Melick’s collected series, modified 
by withholding from it the data we con- 
tributed in our previous paper, is now com- 
,2red to our current series in tabular form. 


(Table 1.) 
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Fic. 1. Typical thin-walled coccidioidal cavity in the left upper lobe. 


Fic. 2. Chronic coccidioidal cavity in left upper lobe that has become a giant cavity. The patient refused operative 


treatment and died one year later of hemorrhage. 


In the 750 cases of pulmonary coccidioido- 
mycosis that were reviewed, 100 patients 
underwent surgical treatment. From medical 
observation of these 100 cases, endoscopic 
examinations, surgical findings and reviews of 
pathologic specimens, we have evolved the 
following indications for operation: (1) giant 
cavity; (2) secondarily infected cavity; (3) 
check-valve cavity; (4) ruptured cavity (pleu- 
ral effusion, spontaneous pneumothorax, em- 
pyema, bronchopleural fistula, non-expansile 
lung); (5) coccidioma; (6) hemoptysis (con- 
tinued, severe). (Figs. 1 to 6.) 


COCCIDIOIDAL CAVITIES 


Most cavitations are “‘cyst-like” and silent 
on auscultation.» The acute phase of the cavity 
appears with the disease’s parenchymal infil- 
tration and disappears with resolution of the 
infiltration. The cavity is then chronic in 
nature and persists without a zone of fibrosis. 

Persistent pulmonary cavities cause the 
greatest possible concern to the attending 
physician from the standpoint of diagnosis, 
prognosis and treatment. Collapse therapy 
frequently fails. Our postsurgical examinations 
of specimens showed such failures to result 
from two conditions. In the first of these the 
cavity, although appearing thin-walled roent- 
genographically, was actually enclosed by a 
dense fibrinous wall that collapsed with dif- 


ficulty even when subjected to direct manual 
pressure. In the second condition dense adhe- 
sions joined the cavity wall to the thoracic 
cage. We therefore believe that the treatment 
of choice is the surgical removal of all existing 
cavities; otherwise many distressing complica- 
tions and symptoms may be expected to occur. 

If the cavity is under constant medical man- 
agement, the onset of such complications and 
symptoms may be postponed for years. How- 
ever, the word postponed is used advisedly. 
Even under the best medical management it 
is not at all likely that the complications will 
be prevented. 

The coccidioidal cavity parallels the problem 
of [ung abscess or bronchiectasis. Patients with 
one of these latter conditions must be kept 
under constant medical care, with vigorous 
treatment during upper respiratory infections, 
and usually they must receive a daily small 
dose of antibiotic. Similarly, the persistent 
coccidioidal cavity must be kept under constant 
symptomatic and radiographic observation. 
It will eventually be seen to enlarge. Complica- 
tions will then shortly ensue and resection 
will be necessary. 

The fear that an operation will stimulate 
dissemination is one of the principal reasons 
for delaying resection. In this connection it is 
worth pointing out that dissemination occurs 
in a ratio of 1:400 cases of all types in the 
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3 


Fic. 3. A coin lesion in the right upper lobe which proved to be a coccidioma. 


Fic. 4. Left spontaneous pneumothorax with persistent bronchopleural fistula and mixed empyema. 


6 


Fic. 5. Preoperative bronchogram showing a large coccidioidal cavity in the right lower lobe. 


Fic. 6. Case of pulmonary coccidioidomycosis which could be confused with bronchogenic carcinoma of the right 


hilum. 


white male (of 1: 100 cases in the Negro male), 
and least often of all in the female unless she 
contracts the fungus in the last trimester of 
pregnancy.° 

The problem of delay as opposed to operation 
brings us back, then, to the complications 
which indicated operation. 

1. Giant Cavity. We have arbitrarily desig- 


nated any cavity larger than 5 cm. as a giant 
cavity. A cavity of this size is obviously in 
need of surgical treatment because of the in- 
creased possibility of hemoptysis or of rupture 
with empyema, or of other severe complications. 

2. Infected Cavity. We believe that the 
cause of a cavity’s progressive enlargement is 
secondary infection. The size and rapidity of 
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cavity formation is directly proportional to 
the degree, extent and duration of infection. 
Secondary infections are a common finding and 
frequently they mask the primary infection. 

3. Cavity with Check-valve Mechanism. The 
check-valve mechanism has been explained as 
arising in either of two ways: (1) as made 
possible by the membrane formed by secondar- 
ily infected cavities; and (2) as being caused by 
the endobronchial disease that is present in the 
draining bronchus. In our opinion it is this 
mechanism which causes a cavity to rupture 
and bring about subsequent complications. 
Thus when serial roentgenograms reveal a 
cavity to be in the process of enlarging, an 
emergency operative procedure is indicated in 
order to prevent cavity rupture. 

4. Ruptured Cavity. The various complica- 
tions which the ruptured cavity can cause are: 

Pleural effusion: This is the most common 
complication. It occurs as the result of rupture 
of a small subcortical abscessed cavity. The 
effusion is treated by aspiration; however, if a 
thickened pleura develops, surgical interven- 
tion Is necessary. 

Spontaneous pneumothorax: This complica- 
tion occurs after the rupture of a cavity having 
a residual large, open bronchus. One can expect 
associated empyema. Immediate operative 
treatment. is recommended to close the fis- 
tula and to clean the pleural space. Decor- 
tication as well as closure of the fistula will be 
necessary. 

Empyema: The sooner the empyema under- 
goes surgical treatment, the fewer technical 
difficulties will be encountered. In cases of 
empyema which have persisted for a number of 
months, a great deal of parenchymal damage 
will have been caused by secondary infection. 
This not only increases the operating time but 
also lowers the patient’s pulmonary reserve 
since increased amounts of pulmonary tissue 
will have to be sacrificed. 

Bronchopleural fistula: In the treatment of 
bronchopleural fistula—necessarily an opera- 
tion in an infected field—we have used an 
extrapleural type of decortication and a wedge 
removal of the cavity. All patients so treated 
have recovered without complications. 

Non-expansile lung: Two causes are responsi- 
ble for this condition, namely, pleural effusion 
which has not been adequately treated and 
delay in the surgical treatment of a ruptured 
cavity. 
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5. Coccidioma. A coccidioma is a form of 
focalized lesion of the pulmonary infection and 
can be either a true coccidioma or a pseudo- 
coccidioma. The pseudococcidioma is a small 
cavity filled with inspissated material. The 
coccidioma is a granulomatous lesion of 
extreme importance, for it falls into the group 
of so-called coin lesions. It is important not 
only to the radiologist in differentiating from 
carcinoma on roentgenograms but also to the 
surgeon in differentiating from carcinoma at 
the operating table. In addition, unless the 
pathologist is aware of coccidioma as a diagno- 
sis, he is apt to designate the specimen a 
granulomatous lesion or a tuberculoma. Any 
granulomatous lesion of undetermined etiology 
should be treated as a suspected coccidioma 
and the material subjected to culture, animal 
inoculation and careful scrutiny in order to 
reveal the spherules of C. immitis. 

The three indications for surgical treatment 
of coccidioma are: (1) when the lesion falls 
into the group of coin lesions and must be 
removed for differential diagnosis; (2) when 
the lesion shows any degree of enlargement, 
for this is a sign that a secondary infection is 
brewing; (3) when the coccidioma cavitates, 
creating the potential of a secondarily infected 
cavity. 

6. Hemoptysis. This is our only indication 
for surgery that is a symptom rather than a 
pathologic finding. It is a highly important 
indication, for when hemoptysis occurs there 
is always the chance of a life-threatening 
situation as the result of erosion into one of the 
larger blood vessels. We are familiar with one 
case in which a large cavity eroded in this 
manner, causing massive hemoptysis and the 
subsequent death of the patient. 


SURGICAL CONSIDERATIONS 


Once the acute phase of the disease has 
passed, risk of'dissemination following surgery 
is almost negligible.! In no instance have we 
performed surgery for any focalized coccidi- 
oidal infection until a full six months or more 
following the acute stage of the infection. We 
have seen cavities close during the six-month 
period, but we have never seen a cavity close 
after six months. In view of this, we believe 
there should be a six-month interval between 
resolution of the acute stage of the disease and 
surgical treatment. 
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Surgery for Pulmonary Coccidioidomycosis 


Our preoperative work-up includes localiza- 
tion of the cavity in an attempt to determine 
whether or not localized resection will be pos- 
sible or whether lobectomy will have to be 
performed. A bronchogram is always done 
next, for in a great many cases we have found 
bronchiectasis associated with the cavity or 
within the area of the infection. We believe 
that pulmonary coccidioidomycosis is primarily 
an endobronchial disease, and consequently the 
chances are good of bronchiectasis being pres- 
ent. Following the bronchogram we wait six 
weeks before scheduling the patient for the 
operative procedure. 

Operation is carried out in the routine fashion 
of other pulmonary resections, such operations 
being performed as lobectomy and segmental 
or wedge resection depending upon the location 
of the lesion. Lobectomies are performed by the 
individual ligation technic as it is used by most 
thoracic surgeons. Sometimes in performing 
wedge resection lung tissue around the cavity is 
found to be infected and the zone of involve- 
ment of the lung is greater than the immediate 
area of the actual cavity. In this case, instead 
of the wedge resection a segmental resection is 
performed or a lobectomy. This is done since 
mattress sutures through infected lung tissue 
would almost surely result in a bronchopleural 
fistula. We would rather sacrifice greater 
amounts of lung tissue than run such a risk. 

After a wedge resection the resected lobe is 
closed in the manner of a fan. Closure is 
brought about, in both infected and non- 
infected cases, by a mattress suture which 
interlocks with the lung tissue, giving the silk 
suture an appearance similar to the links of a 
chain. We have found this type of pulmonary 
tissue closure to be a most effective one even 
in the treatment of infected pleural cavities. 

In all cases of the series diagnosis was con- 
firmed either pre- or postoperatively by one or 
more of the following lJaboratory procedures: 
complement fixation test, sputum examina- 
tion, culture, animal inoculation or histologic 
examination. 

There has been considerable discussion in 
the recent literature in regard to complications 
following operative treatment for coccidioidal 
infections. Few complications occurred in our 
series, and we have had excellent results in 
treating those complications which did occur. 
This makes us wonder if there are not other 
circumstances—possibly in the surgical tech- 


nic, in the evaluation of the case or in some 
other factor—which may explain the complica- 
tions that are reported to follow operative 
treatment. 

All of the patients did well in the series 
except three. There was one postoperative 
death, and in two patients complications fol- 
lowed treatment. Further cavities developed in 
these two patients and secondary operations 
were performed. One patient’s second cavity 
was of tuberculous origin. The other patient’s 
was coccidioidal; apparently either a small 
cavity was missed at the time of surgery or a 
small coccidioma “shelled out” to become a 
large cavity. These two patients, like the 
others in the series, are now back at work. 


COMMENTS 


It is occasionally easier to make a diagnosis 
of coccidioidomycosis in vivo than by examina- 
tion of the pathologic specimen. The coccidi- 
oidal cavity allows recovery of spherules from 
the sputum during the acute phase of the 
disease, but it may lose its identity in the 
presence of a superimposed infection of tubercle 
bacilli or pyogenic organisms. “‘Masking”’ of 
this type may explain the poverty of data in 
the literature on excisional surgery in the 
treatment of pulmonary coccidioidomycosis, 
for .. often happens that a case preoperatively 
cons ered to be coccidioidomycosis is reported 
instead by the pathologist as ‘“‘granuloma, 
etiology unknown.” 

The recoveries without complications which 
followed the operations in this series have been 
remarkable. Decortication, for instance, was 
performed in the presence of an active coccidi- 
oidal empyema and there was complete re- 
expansion of the lung, the wound healing by 
primary intention. These results led us to 
conclude that suitability for operation is a 
determination that can be made without 
regard to the etiology of the pathologic condi- 
tion and without regard to such problems as 
whether or not the disease is in a dormant or 
an active phase. 

It has long been known that in cases which 
involve an extremity alone, amputation can 
arrest the disease and save the life of the 
patient. In a somewhat analogous manner, 
resection for pulmonary coccidioidomycosis 
can be used to prevent death and is effective 
in arresting the disease process. Resection 
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does not cause dissemination to the skeletal 
and nervous system, and it may even prevent 
dissemination. Postponement of surgery for 
fear of dissemination does not seem justified. 
Consequently we believe that the conclusion 
of our preliminary paper is now established: 
Insofar as the surgeon is concerned in his 
determination of treatment, all laboratory 
findings should be disregarded, evaluation 
being made of the pathologic lesions alone. 


SUMMARY 


1. The findings are presented of a series of 
100 cases of pulmonary coccidioidomycosis 
treated by surgical methods. 

2. Once important only in endemic areas, 
pulmonary coccidioidomycosis is today a prob- 
lem of national importance. 

3. A review is given of the indications for 
surgery. 

4. The coccidioidal cavity is, like lung 
abscess or bronchiectasis, an operable condi- 
tion. Delay of surgery is dangerous. 
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5. The risk of operation causing dissemina- 
tion is negligible. 

6. Attention is called to the evaluation of the 
pathologic specimen, particularly “granuloma, 
etiology undetermined.” 

7. The rationale for surgery should be based 
on mechanical considerations, completely disre- 
garding the etiologic agent, C. immitis, or other 
co-existing pulmonary fungi or tuberculosis. 
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The Pathogenesis and Management of 
Pneumoconiosis 


ARTHUR J. VORWALD, M.D., Detroit, Michigan 


From the Department of Industrial Medicine and Hygiene, 
Wayne University College of Medicine, Detroit, Michigan. 
clinical manifestations are fre- 

quently interpreted, as the result of expo- 
sure to the inhalation of an air-borne substance, 
with little or no regard to the presence or ab- 
sence of any pulmonary abnormality directly 
due to that exposure. Thus, the manifestations 
are often labelled as pneumoconiosis without 
a clear concept of the full meaning of that term 
and of the requirements essential for its clinical 
application. 

The term “pneumoconiosis” has come to be 
recognized generally as an entity which is due 
to the pulmonary deposition of an inhaled 
particulate substance in the solid phase and 
has two distinct applications: firstly, as a con- 
dition unassociated with any significant pa- 
thology or clinical symptoms, and secondly, as a 
disease accompanied by specific inflammation 
of the lung and frequently associated with 
loss of pulmonary function and the occurrence 
of clinical signs and symptoms of respiratory 
distress. It will be noted that the definition 
limits the term to a particulate substance. 
Therefore living organisms and the majority 
of organic substances with their respective 
inflammatory, allergic and toxic effects are 
excluded. 


PATHOGENESIS OF PNEUMOCONIOSIS 


The nature of pneumoconiosis is determined 
by a number of variable factors which operate 
independently, but which have a reciprocal 
relationship and which must be appreciated in 
arriving at a diagnostic opinion. Those factors 
may be considered according to two major 
categories, namely, those which pertain to the 
environment, especially the air-borne particu- 
late substance, and those concerning the person 
exposed to that environment: Environmental 
factors: (1) physical and chemical characteris- 
tics of the particulate substance suspended in 
the atmosphere at the breathing level of the 


exposed individual; (2) concentration of the 
particulate substance in that atmosphere; (3) 
biologic capacity of that particulate substance, 
upon inhalation and deposition in the lung, to 
produce pulmonary damage. Personal factors: 
(1) health status of the exposed individual, 
especially as it concerns the respiratory tract 
and particularly the lung; (2) duration of 
exposure to the inhalation of the particulate 
substance and its concentration in the lung; 
(3) inherent variation in the manner in which 
different exposed individuals respond to the 
inhalation and pulmonary deposition of the 
particulate substance. 

Physical and Chemical Characteristics of the 
Particulate Substance. Studies to date indicate 
that spherical particles greater than 10 microns 
in diameter are seldom found in the air spaces 
of the lung. This is apparently due to the fact 
that particles greater than 10 microns seldom, 
if ever, remain suspended i in the atmosphere for 
any length of time, or they are too large to pass 
the filtering mechanisms in the upper respira- 
tory tract and the smaller bronchioles. Thus, 
the presence of those particles in the atmos- 
phere can be largely eliminated from etiologic 
consideration. Elongated particles of fibrous 
material such as asbestos are an exception to 
that rule. Presumably, the flexibility of these 
fibers and their ability to conform to the shape 
and dimension of the small air passage permits 
them to reach the respiratory bronchioles, and 
occasionally, the terminal alveolar space. 

Air-borne spherical particles less than 3 mi- 
crons in size are of paramount significance. 
They constitute, by far, the greatest number 
discovered in the alveolar spaces and tissue. 
Particles less than 0.5 micron are particularly 
dangerous not only because of their ability to 
remain suspended in the air and to be easily 
inhaled, but also in view of the experimental 
evidence that particles of submicroscopic size, 
at least of certain substances, provoke pulmo- 
nary changes which are quite different from 


American Journal of Surgery, Volume 90, July, 1055 


Ma 
4 
“A 
“uke 
ae 
fed 
G 
‘ 
we 


Vorwald 


those caused by larger particles having the 
same chemical composition. For example, when 
pure amorphous free silicon dioxide is dis- 
seminated as a fume with ultimate particles 
in the order of 0.1 micron or less in size, and 
inhaled by rabbits, it produces in them diffuse 
and cellular pneumonitis which is accompanied 
by early and profound respiratory distress. 
This series of events does not occur in simple 
nodular silicosis which results from the inhala- 
tion and pulmonary deposition of crystalline 
free silicon dioxide in particles with a mean 
size between 1 and 3 microns in diameter. 

The chemical composition of the particulate 
substance to which the individual may have 
been exposed is, of course, of primary impor- 
tance in the pathogenesis of pneumoconiosis. 
The literature is replete with studies of pure 
particulates and their toxic action on tissues 
of the body. It is not generally appreciated, 
however, that the air-borne contaminant may 
consist of a mixture of substances which 
necessitate careful analysis before they are 
quantitatively and qualitatively detected. The 
mixed contaminant may provoke an entirely 
different hazard to the lung than either com- 
ponent of the mixture acting as a single agent. 
The action of one component upon the other 
may cause agglutination of the particles in the 
atmosphere. The resulting clumps become too 
heavy for prolonged suspension and too large 
for inhalation. A classic example in that regard 
pertains to a particulate mixture of calcined 
gypsum which is inert, and crystalline free 
silica in the form of quartz dust. Furthermore, 
one component of the mixture may coat the 
offending particle and thereby minimize or 
prevent its toxic action upon tissues of the 
body. This appears to be the mechanism 
whereby the toxic action of particulate crystal- 
line free silica is inhibited by powdered metallic 
aluminum or by hydrated alumina. In contrast, 
the air-borne particulates of a mixture of 
substances may induce a characteristic and 
frequently severe inflammatory reaction in the 
lung. This is the case, for example, in the 
instance of exposure to the inhalation of zinc 
beryllium silicate powder with beryllium oxide 
in the free or uncombined state, and also of 
particulate carbonaceous material mixed with 
quartz dust. 

Atmospheric Concentration. The concentra- 
tion of the small particles suspended in the 
atmosphere at the breathing level of the ex- 


posed person is exceedingly important. Ob- 
viously, the concentration determines in large 
measure the number that may be inhaled. Just 
how high that concentration must be, in the 
case of a specific aerosol, before demonstrable 
changes result in the lung are the subject of 
continued clinical and experimental! study. 
The toxic effects of many particulates have 
been prescribed in terms of maximum allowable 
concentration which must not be exceeded if 
damage to the respiratory tract and lung is to 
be avoided. The values may not be applicable 
to every situation and they do not guarantee 
that health will be maintained on the part of 
the exposed individual. Furthermore, some of 
the values are only tentative, pending more 
definite experience with the respective sub- 
stance. However, the values do provide a ready 
bench mark for engineering control measures 
and for guidance of the industrial hygienist 
and the physician. 

Biologic Capacity. The inherent toxicity of 
the substance is perhaps the most important 
of all the factors outlined as determinants in 
the pathogenicity of pneumoconiosis. There- 
fore, it is unfortunate that the precise toxicity 
of an inhaled particulate aerosol is so difficult 
to ascertain in the human subject. This is true 
not only because the aerosol may be a mixture 
of substances, but also because the amount 
deposited in the lung and the duration of 
exposure cannot be determined with the 
desired degree of exactness. In addition, it is 
impossible to assess toxicity by examination 
of a single individual who in final analysis may 
be unusually susceptible or who may not reflect 
the identical situation involving other indi- 
viduals exposed to the same aerosol. Therefore, 
many toxicity studies are based upon inhala- 
tion experiments with animals, wherein the 
atmospheric concentration of the particulate 
aerosol and the duration of exposure can be 
controlled and correlated with grades of tissue 
reaction at definite intervals of time. While 
many experiments have failed to reproduce 
abnormal changes identical to those observed 
in man, it is true that animals provide at least 
indirect evidence of the probable fundamental 
principles which govern the toxicity of an 
atmospheric contaminant for human beings. 
In the absence of adequate experience with 
man the experimental evidence is extremely 
valuable, at least insofar that it affords a guide 
for the understanding of similar evidence in 
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man and also serves as a warning against 
human exposure beyond certain limits. 

Personal Factors. Space does not permit an 
elaborate discussion of each and every factor 
which pertains to the exposed individual per se 
and which has reference to the pathogenicity 
and indeed to the management of pneumo- 
coniosis. The importance of the health status 
of the respiratory tract and lung is obvious. 
Any abnormality in that status, either func- 
tional or pathologic, imposes an additional 
insult which may severely modify the generally 
accepted pattern of uncomplicated pneumo- 
coniosis. In this regard one need but recall the 
effects of increasing age, the adverse influence 
of chronic bronchitis and bronchiolitis, bron- 
chiectasis, emphysema, pulmonary residuals of 
past infections, malignancies, and active in- 
fections such as_ tuberculosis. Certainly, 
such abnormalities must be considered in 
evaluating the pathogenesis of pneumoconio- 
sis and they should be viewed with extreme 
caution before attempting a cause and effect 
relationship. 

The duration of exposure bears, in general, a 
reciprocal relationship to the atmospheric con- 
centration of the particulate aerosol. Within 
certain limits a short exposure to excessive 
amounts of an aerosol in effective ranges of 
particle size will produce the same degree of 
pulmonary reaction as a longer exposure to 
more moderate concentrations. An accurate 
occupational history is essential for an estima- 
tion of this time factor. It may be difficult to 
obtain, particularly when information relative 
to a man’s occupation in any given industry is 
so varied that a constant exposure to one type 
of aerosol seldom occurs. A rock driller, for 
example, gives a history of employment in 
many different mines or quarries, each of which 
may involve work in rock of different composi- 
tion. Even in one mine the occupation of the 
miner covers many different jobs with exposure 
to dust from relatively pure ore to those with 
a high silica content. Some men work exclu- 
sively underground, others in surface mills and 
still others are transferred from one job to 
another. The aim of the history is to determine 
as exactly as possible the number of years, 
months, weeks and days that a workman has 
spent at various jobs, and to correlate this in- 
formation with the nature of atmospheric con- 
taminant encountered in each of them. The 
satisfactory history accounts for every day of 


his employment and particularly of his expo- 
sure to an aerosol. 

With respect to the factor of individual varia- 
tion, it is obvious that not all individuals ex- 
posed to a particulate aerosol under presum- 
ably the same environmental conditions react 
alike. Some are susceptible and respond early; 
others are partly or almost completely resistant. 
This condition occurs both with the experi- 
mental animal and with man. Various explana- 
tions have been offered to account for these 
differences, but none is entirely satisfactory. 
Inefficient nasal filtration, physiologic peculiari- 
ties of the lungs, chronic infection of the respira- 
tory tract, effectiveness of the lymphatic 
drainage system, quantity of dust deposited in 
the lungs, particle size, metabolic and genetic 
factors, and physiochemical differences have 
been suggested as possible determinants in- 
fluencing the degree of pulmonary reaction of 
the individual man exposed to a dusty environ- 
ment. The physiologic response to climatic 
factors such as humidity, temperature and 
barometric pressure have also been considered. 
The relative importance of each of these ele- 
ments in the pathogenesis of pneumoconiosis 
in some individuals and not in others remains 
to be determined. 

With due recognition of these factors it is ap- 
parent that, within limits, the types of uncom- 
plicated pneumoconiosis fall into one of two 
categories, namely, inert or harmless pneumo- 
coniosis and active or harmful pneumoconiosis. 

Typical examples of the inert type are those 
pneumoconioses produced by particles of car- 
bon, iron oxide, cement, gypsum and a host of | 
other agents in pure or mixed state which 
initiate a reaction no more severe than that 
caused by any substance foreign to the pulmo- 
nary tissue. The pulmonary deposition and the ' 
mild tissue reaction in those instances may be 
regarded often as the fortuitous happen- 
ings of everyday life and do not necessarily 
arise in consequence of a specific occupational 
exposure. 

The manner of primary distribution of an 
inhaled particulate aerosol in different parts 
of the normal lung is not entirely clear. Whether 
that distribution is predominantly subpleural 
or is confined mainly to the deeper portions of 
the lung, involving some segments more than 
others, apparently depends upon a number of 
physiologic variables including vital capacity, 
tidal and residual air, and movement of the 
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lung, diaphragm and chest cage. In any event 
the inhaled particles that reach the terminal 
alveoli are taken up by large phagocytes, com- 
monly called dust cells. The function of these 
actively motile cells is to prevent accumulation 
of foreign particles in the alveolar spaces. 
Many migrate into the bronchi and are expec- 
torated. Others find their way into the lym- 
phatic system of the lung and are carried by it 
to the intrapulmonary lymphoid aggregates 
and the tracheobronchial lymph nodes. Other 
phagocytes laden with particles find their way 
into the interstitial tissue comprising the 
alveolar walls. There is debate concerning this 
phagocytic mode of deposition and transport. 
It appears that some particles gain access to 
the alveolar tissue without the mediation of 
phagocytic activity. That theory, if correct, 
would explain in part diffuse interstitial pneu- 
monitis provoked experimentally by certain 
substances, such as some amorphous free silica 
aerosols with an ultimate particle size in the 
submicroscopic range. 

Particulate aerosols that reach the lym- 
phatics are carried along the perivascular and 
peribronchial trunks to the imtrapulmonic 
lymphoid masses that lie at the dividing points 
of the bronchi and vessels. Many particles pass 
through these filter masses and eventually 
reach the nodes at the hilum of the lung. In 
cases of prolonged inhalation of heavy concen- 
centrations of an inert dust, these filtering 
masses may become more or less clogged so that 
the particles begin to accumulate in the lym- 
phatic channels. Massive exposure of this sort 
is usually accompanied by enlargement of the 
tracheobronchial lymph nodes. As with any 
particulate substance, a slight proliferation of 
connective tissue takes place both within these 
nodes and about the afferent lymphatic trunks 
in the lung. These changes can often be visu- 
alized in roentgenograms of the chest as a 
widening of the root shadows and an exaggera- 
tion of the normal linear markings. Such 
alterations appear only after many years of 
exposure to high concentrations of inert 
particulate aerosols. Identical roentgenologic 
changes may also be seen in long-standing 
cardiovascular disease and in certain infections; 
they are also often incidental to old age. There- 
fore, by themselves they may not be sufficiently 
characteristic to substantiate a diagnosis of 
pneumoconiosis. 

In regard to the active pneumoconioses it is 
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clinically impossible to assess the capacity of a 
particulate aerosol to produce pulmonary 
damage by the examination of a single case. In 
surveying large groups of men in the same 
industry who are apparently exposed to the 
same amounts of active particulates, not all 
will be discovered to have developed such 
damage. As cited previously, whether this is 
due to variations in individual susceptibility, 
to varying effectiveness of the upper respira- 
tory defense mechanisms, to associated infec- 
tions, or to differences in exposure which are 
not detected by existing methods of history 
taking, is still a matter of debate. 

Illustrative of the active or harmful pneu- 
moconioses are those conditions such as silicosis 
and asbestosis. Each is well established as a 
specific entity and therefore deserves special 
attention. It is not intended to refer here to 
these two particular types in any great detail, 
but a few aspects will be emphasized to illus- 
trate certain focal points which may assist in 
the study of other pneumoconioses of the 
active type. 

It was formerly believed that only the 
crystalline forms of free silicon dioxide caused 
damage to the pulmonary tissue. In recent 
years some of the amorphous forms and some 
of the silicates have come to be regarded with 
suspicion. One at least—asbestos, a hydrated 
magnesium silicate—has proved to be definitely 
irritating. The pulmonary pathology of as- 
bestosis and its appearance on roentgen films 
is distinct and can be differentiated from that 
of other pneumoconioses. It causes a diffuse 
obliterating fibrosis which starts as collar-like 
sheaths about the terminal bronchioles. With 
increasing exposure and asthe disease ad- 
vances the fibrosis extends peripherally into 
the parenchyma of the lung, often producing 
associated chronic fibrous pleuritis. The tissue 
response is never nodular as in silicosis. The 
fibrosis imparts to the chest roentgenogram a 
faint diffuse haziness throughout the lower lung 
fields, which in the advanced cases has an 
appearance comparable to that of ground glass. 
Occasionally, there are scattered granular and 
mottled shadows but they do not present the 
sharp definition of silicotic nodulation. 

Particles of pure crystalline silica, when in- 
haled into the lung, are first acted upon in the 
same way as Is the case with an inert particu- 
late substance. The particles are phagocytosed 
by large mononuclear cells that eventually find 
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their way into the alveolar tissue and the lym- 
phatic system of the lung. At this point, how- 
ever, the tissue response becomes totally differ- 
ent. Whereas inert particulates initiate little 
or no reaction within the lung, silica dust 
stimulates the tissue cells and produces an 
inflammation followed by proliferation of con- 
nective tissue. Since the dust particles are 
transported into the lymphatics early, the first 
detectable evidence of this reaction appears in 
the lymphoid tissue about the vascular tree and 
in the lymph nodes at the root of the lung. As 
these changes proceed, the efficiency of the 
pulmonary lymphatics as a draining and 
filtering system becomes impaired and inhaled 
silica particles can no longer be eliminated 
effectively from the alveolar spaces. The dust- 
laden phagocytes tend to accumulate in all 
parts of the lung, first in and about small 
peripheral masses of lymphoid tissue and later 
in the alveolar septa themselves. The silica 
particles thus become concentrated at focal 
points, a chronic inflammation occurs, connec- 
tive tissue forms and a characteristic silicotic 
nodule of hyaline fibrotic tissue results. With 
continued inhalation of silica the number and 
size of these nodules increases. In the course of 
time, barring infection, the lung becomes 
studded with uniformly scattered, firm cir- 
cumscribed nodules of fibrous tissue. 

The pathologic condition in the lung can now 
be recognized as silicosis on the roentgenogram, 
which is the most reliable basis for a clinical 
diagnosis. This is the stage of “nodulation” 
with discrete shadows, rather uniform in size, 
density and distribution, scattered throughout 
all portions of the lung fields. In late stages the 
development of emphysema at the bases often 
disturbs the uniformity of the distribution. 

Not all silicotic conditions of the lung are 
manifested by simple nodule formation. In 
many instances massive areas of fibrosis are 
present in one or more parts of the lung. They 
are frequently bilateral and may be sym- 
metric or asymmetric in distribution. 

The reason for the development of such areas 
is often difficult to determine and is still a 
subject of debate. Some observers are of the 
opinion that these massive lesions result from 
conglomeration of previously existing discrete 
nodules of simple silicosis. It cannot be denied 
that with continued inhalation of silica some 
nodules do increase in size and fuse locally to 
form small conglomerate foci. Lesions of this 


type, however, are scattered throughout the 
lung and seldom become large enough to be 
confused with the massive areas of fibrosis. 
If lesions of the latter type are the result of 
fusion of discrete nodules, they should have 
numerous points of origin scattered throughout 
the lung and eventually result in uniform and 
complete fibrosis of the entire organ. It may 
be argued that a small portion of the lung 
received more dust than another and conse- 
quently a massive lesion developed. To justify 
this view it must be demonstrated that more 
inhaled silica particles are deposited in certain 
areas of the normal lung than in others. Obser- 
vations on the lungs of experimental animals 
and those of early cases of uncomplicated 
human silicosis which come to autopsy have 
failed to substantiate this view. They have 
likewise failed to confirm the opinion that 
localized atelectasis of the pulmonary tis- 
sue is the factor responsible for the diffuse 
fibrosis. 

A third possibility is the effect of other miner- 
als associated with silica. It is known that such 
dusts tend to accumulate at the periphery of 
silicotic nodules where they produce the forma- 
tion of more or less cellular connective tissue. 
Fusion of such reactions about contiguous 
nodules might conceivably be responsible for 
conglomerate foci. But if this is true, such a 
process should result in diffuse generalized 
fibrosis. 

The most likely explanation for massive 
lesions of fibrosis is that they occur in regions 
of the lung which have been injured by infec- 
tion. Such injury leaves residual granulation or 
scar tissue and impairs the lymphatic drainage 
so that inhaled silica particles can no longer be 
eliminated effectively from those regions. Ac- 
cumulation of carbonaceous pigment or other 
particulates in pulmonary scars is well illus- 
trated in specimens with apical foci of healed 
tuberculosis. A common finding about almost 
any fibrotic or calcified tubercle is a peripheral 
zone of dust pigment often so concentrated as 
to obscure the microscopic characteristics of 
the lesion. A similar change is also observed 
about many other scars of unknown etiology. 
These observations lead one to believe that 
particles of inhaled dust accumulate in certain 
areas of the lung, not because more arrive at 
the focus but because fewer are eliminated by 
way of the lymphatic system. The result is a 
localized accumulation of dust. When the dust 
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is silicious, the excessive local concentration 
exerts its maximum effect; an unusual number 
of nodules develop and diffuse fibrosis results 
from the action of the silica on any pre-existing 
scar tissue. 

The majority of the massive fibrotic lesions 
of advanced silicosis are associated with foci of 
infection within the lung. In most instances the 
etiologic agent is the tubercle bacillus. When 
such lesions first develop the infection is most 
often latent; scar tissue continues to form at its 
periphery and the area increases in extent. 
Ultimately the silica reactivites the encapsu- 
lated focus harboring the bacilli and the infec- 
tion spreads very slowly. Foci of this kind, 
which are due to the combined action of 
tubercle bacilli and silica, are generally desig- 
nated as tuberculosilicosis. 

In many cases it is difficult to obtain clinical 
evidence of a bacillary infection within such 
lesions. The usual picture of uncomplicated 
phthisis is frequently absent and the sputum 
often remains negative for acid-fast bacilli even 
after examination of numerous specimens. 
Repeated guinea pig inoculations are often 
necessary to demonstrate a positive sputum. 

~ Generally, however, if the larger number of 
these massive lesions are followed long enough, 
they will eventually reveal definite evidence of 
tuberculosis. Although delayed, the clinical 
symptoms and signs of infection will make 
their appearance and serial chest roentgeno- 
grams will show extension of the shadows which 
may ultimately go on to cavity formation. 

The presence of active infection within these 
lesions has been verified by autopsy. Ana- 
tomically such lesions appear as irregular 
masses of firm grey or black fibrous tissue with 
linear extensions into the surrounding lung. 
Often they extend to the pleura and are accom- 
panied by dense pleuritic adhesions. The 
tuberculous complication within the mass is 
identified by scattered islands and bands of 
granulation tissue, foci of caseation in various 
stages of organization, or by cavity formation. 
The clustered tubercles of bronchogenic spread 
or the widely scattered lesions of hematogenous 
dissemination are much more uncommon in 
tuberculosilicosis than in simple _phthisis. 
Apparently the massive fibrous tissue traps 
the tubercle bacilli and prevents their spread 
to distant foci. 

Not all manifestations of tuberculosis in the 
silicotic subject are of the massive fibrous type. 


There are cases in which the infection localizes 
in and about pre-existing silicotic nodules. 
The center of the nodule becomes caseous and 
a zone of tuberculous inflammation is seen 
about its periphery. This change results in an 
increase in size of the nodule and a loss of its 
sharp definition. Roentgenologically the dis- 
crete nodular shadows seen in_ uninfected 
silicosis now have fuzzy indistinct borders. This 
form is referred to as the “perinodular type.” 
Clinically it is manifested by early symptoms of 
intoxication, the presence of bacilli in the 
sputum and early termination. 

Although tuberculosis is the most frequent 
complication of silicosis, other forms of pulmo- 
nary disease may also be involved. Non-specific 
chronic bronchitis and bronchopneumonia are 
perhaps more common than in the non-silicotic 
individuals. In certain industrial groups, no- 
tably foundry employees, the increased inci- 
dence of pneumonia has been attributed to the 
extreme changes in temperature and humidity 
rather than to the inhaled dust. Experimental 
evidence fails to show that inhaled particulate 
silica has any influence upon a pneumococcal 
infection. Bronchial spirochetosis occasionally 
complicates silicosis. However, that infection 
responds favorably to treatment and appears to 
be incidental to the deposition of particulate 
silica in the lung. Pulmonary carcinoma has 
been attributed to the irritating properties of 
inhaled silica, but there is no real evidence that 
such malignancy is more frequent in silicotics 
than among subjects of the general population. 
To date, therefore, it has not been satisfactorily 
demonstrated that these particular complica- 
tions bear an etiologic relationship to inhaled 
particulate silica. 

In addition to silicosis and asbestosis other 
special forms of active pneumoconioses could 
be cited. These would include pneumoconiosis 
in coal miners, diatomaceous earth workers, 
certain foundry employees, operators of induc- 
tion furnaces, and in subjects exposed to 
particulate aerosols of cobalt, cadmium, man- 
ganese dioxide, chromates, bauxite and beryl- 
lium oxide. The pulmonary changes attending 
some of these various pneumoconioses are 
fairly well identified. Their relation to the 
etiology and pathogenesis of pulmonary dis- 
ease has received considerable attention. For 
many of them, however, the body of evidence 
in regard to their action is not as great as with 
silicosis and asbestosis. 
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Pneumoconiosis 


MANAGEMENT OF PNEUMOCONIOSIS 


Prevention remains the only reliable means 
for combating pneumoconiosis. Thus far, 
specific therapeutic measures have not been 
discovered which have an appreciable effect 
upon an established pulmonary process result- 
ing from the deposition of particulate aerosols 
in the lung. 

The field of prevention involves the col- 
laborative effort of many persons, not only 
the exposed subject but also individuals with 
special abilities who represent a number of 
professions. These include physics, chemistry, 
engineering, the social sciences, hygiene and 
medicine. The major burden of responsibility 
in this regard rests upon the industrial hy- 
gienists and the physician. 

The industrial hygienist is in a most favor- 
able position to identify and to define a poten- 
tial or actual health hazard possibly due to a 
particulate aerosol. He, better than anyone 
else, is well acquainted with various instru- 
ments and technics for the collection and study 
of those aerosols. Furthermore, the industrial 
hygienist can ascertain the particular operation 
responsible for generation of the aerosol and 
thus can introduce precise measures for its con- 
trol or elimination. He knows the work habits 
of the men and can determine the frequency 
and duration of their exposure. 

The physician’s part in prevention is equally 
important. His study of the lungs of individuals 
gives evidence of a respiratory hazard possibly 
due to the inhalation of a particulate aerosol. 
Accordingly, he can detect those individuals 
already afflicted and can introduce therapeutic 
measures for their improvement. He can ap- 
praise the nature and extent of their pulmonary 
impairment, and thus give guidance for com- 
patible activity and work. But more important, 
the physician can assist in the selection of 
individuals free from pulmonary disease who 
otherwise may be incapable of withstanding 
exposure to an atmospheric pollutant. 

The diagnosis and management of pneumo- 
coniosis are contingent upon the following: 
(1) evidence of disease in the lungs demon- 
strated in the roentgenograms; (2) physical 
examination and other medical study to deter- 
mine the nature and extent of pulmonary 
involvement and associated disability; and (3) 
a history of exposure to a particulate aerosol 
adequate to produce pulmonary disease and to 
impair health. 
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AFTER total gastrectomy re-establishment of continuity may be at- 
tained by isolating the second loop of jejunum (supplied by the second 


intestinal artery) and anastomosing its proximal end to the esophagus 
and its distal end to the duodenum, end-to-end. At the esophagus, the 


anastomosis is usually end of esophagus to side of the jejunum, after clos- 
ing the proximal jejunal opening. Jejunal repair, after isolation of the above 
loop, is by end-to-end anastomosis. If the mesentery is too short to permit 
the aforementioned procedure, continuity can be established by Roux’s 
Y-operation. Even in this latter procedure surgeons close the proximal 
jejunal opening and anastomose the end of the esophagus into the side of 
the jejunum. Of course, the duodenal stump has previously been closed. 
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—— dust disease of the lungs can be 
traced far back in history, it did not be- 
come a serious problem until the introduction 
of mechanical processes in mining and manu- 
facturing which greatly increased the amount 
of dust generated. Engineering methods of 
protecting those exposed did not keep pace 
with the increasing speed of production. Little 
thought was given to the early disabilities and 
deaths which were variously termed ‘“‘con- 
sumption,” “phthisis’”’ and so on, and which 
in reality were cases of silicotuberculosis or 
advanced asbestosis. The diseases were thought 
to be inherent in the industries and a part of 
the risk assumed by a worker when he entered 
such fields. Not until the whole problem sud- 
denly burst upon the public consciousness, 
through civil suits and newspaper publicity, 
did many industrialists realize that something 
had to be done. 

Similarly, medical science was unprepared 
for this epidemic of occupational diseases and 
its resulting hysteria. We know how meager the 
teaching of occupational diseases of all kinds 
had been in our medical schools until recent 
years, except for lead poisoning which came to 
light much earlier in the industrial era, prob- 
ably due to the much shorter period of exposure 
required for the disease to develop and the 
dramatic onset of its symptoms. Silicosis and 
asbestosis, on the other hand, are slow in their 
development, requiring years of exposure to 
atmospheres sufficiently high in silica and 
asbestos dust to produce even a recognizable 
change on the chest roentgenogram. Further- 
more, the onset of symptoms is far from 
dramatic, except for the few cases of silico- 
tuberculosis which come to light with the first 
hemoptysis. However, the greatest factor in 
delaying our recognition of the condition was 
the lack of good diagnostic chest roentgenog- 
raphy until about twenty-five years ago. The 
chest films used in 1915 in the first silicosis 
survey in the United States, made in the 
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Missouri lead mines, showed only the grosser 
lung lesions and none of the finer details 
which we consider so essential for accurate 
diagnosis today. 

Silicosis remains the principal occupational 
disease of the lungs from the standpoint of 
numbers of workers involved because of the 
many industries which have had exposure to 
dust containing free silica, SiO.. The major 
ones have been foundries, granite operations, 
sandblasting, mines containing quartz rock and 
sandstone wheel grinding. Some of these no 
longer are causing silicosis because of the 
remarkably improved dust control in the past 
twenty years and the replacement of sand- 
stone with the artificial abrasives. The diag- 
nosis of silicosis must be based on three funda- 
mental criteria: first, the characteristic nodular 
x-ray pattern; second, medical history and 
history of adequate exposure to dust containing 
crystalline-free silica; third, physical examina- 
tion, laboratory and physiologic studies to 
determine if the silicosis has caused functional 
disturbance of the lungs. 

The nodular x-ray pattern due to individual 
fibrous nodules differs somewhat with the 
various silica exposure industries, depending 
upon the type and degree of the other com- 
ponents of the dust which tend to modify the 
silica reaction. The root shadows, however, 
usually are enlarged and increased in density 
because of enlarged and fibrotic root lymph 
nodes. This finding differentiates silicosis from 
siderosis or iron pigmentation which also 
causes a nodular x-ray pattern, but with which 
the root lymph nodes are not enlarged or in- 
creased in density. Also, the generalized nodu- 
lation with siderosis usually is more discrete 
and never becomes confluent as silicotic nodula- 
tion occasionally does. When silicotic nodules 
become conglomerate, other nodular shadows 
in the lungs may become less and less apparent 
as compensatory emphysema develops. 

Just as silicosis cannot be diagnosed during 
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life unless the roentgenogram shows evidence 
of nodulation, of equal importance is the his- 
tory of sufficient exposure to dust which is 
capable of producing silicosis. This is essential 
because there are some twenty different condi- 
tions and diseases which may look exactly like 
silicosis on a chest roentgenogram. Some of 
these are siderosis and hemosiderosis, some 
fungous infections, non-specific pneumonitis, 
military tuberculosis, berylliosis, some forms of 
asbestosis, miliary metastatic carcinoma, mitral 
stenosis, sarcoidosis and polycythemia vera. 
Because of the great similarity of the x-ray 
pattern of these conditions and silicosis, it is 
obvious that the latter cannot be diagnosed 
by x-ray alone. 

A detailed occupational history is an abso- 
lute essential with all nodular x-ray patterns. 
This should start with the worker’s first gainful 
employment. Any jobs which involved dust 
exposure require detailed questioning regarding 
the type and degree of the dust. It is not 
enough to say that a man has been a foundry 
worker or miner. One must query: What kind 
of foundry or mine? What job or jobs did he do? 
If a grinder, what was being ground and what 
was the composition of the abrasive wheels? 
If the wheels were made of an artificial abrasive 
rather than sandstone, silicosis cannot develop 
unless the castings being ground had sand 
scale on their surfaces. With mining, silicosis 
cannot develop unless there had been drilling 
and blasting in rock containing more than 
10 per cent crystalline-free silica. These and 
many other details must be inquired into before 
any conclusions should be drawn. No matter 
how suspicious the x-ray appearance, unless 
there was exposure to quartz or other crystal- 
line-free silica dust in particle size ranges of 
5 microns or less, in concentrations of more 
than five million particles for cubic foot and 
for time intervals of more than ten years, a 
diagnosis of silicosis is unwarranted. The dust 
concentrations needed to produce silicosis vary 
inversely with the free silica content. Most 
states now have codes defining the relative 
dust concentrations which may be considered 
safe. 

The medical history also is important for 
the diagnosis of silicosis. The first and some- 
times only symptom of disabling silicosis is a 
slowly increasing shortness of breath on exer- 
tion. A dry or productive cough may or may 
not be present. When this is marked and 


accompanied by a recognizable wheeze in the 
chest, bronchial irritation and _ obstruction 
usually are the cause, which may or may not 
be related to the silicosis or dust exposure. 
Early discrete nodular silicosis usually causes 
no symptoms referable to the chest. When such 
symptoms are marked in the presence of 
minimal nodular silicosis, other causes should 
be looked for. Silicosis also does not cause loss 
of weight unless accompanied by active and 
open tuberculosis. There may or may not be 
any chest pain with advanced cases and there 
is usually none with early cases. When chest 
pain is present, it ordinarily is due to excessive 
coughing rather than to the silicosis per se. 
Weakness, hemoptysis, digestive disturbances, 
night sweats, insomnia, dizziness and edema of 
the extremities are not characteristic of un- 
complicated silicosis. 

A complete physical examination and lab- 
oratory and lung function studies are also 
needed before an opinion on the presence or 
absence of disabling silicosis can be given. 
Objective signs on physical examination are 
few. Changes in the appearance usually are 
not indicative of silicosis per se. Decreased 
chest expansion usually is found only in ad- 
vanced and complicated cases. Physical ex- 
amination of the chest is made primarily to 
determine if there is airway obstruction, 
emphysema, or active infection. Simple nodular 
silicosis usually reveals no chest abnormalities. 
Evidence of cyanosis and clubbing of the 
fingers also should be looked for and may be 
present with advanced and long-standing cases. 

There are no laboratory studies which are 
diagnostic of silicosis. The finding of silica 
crystals in the sputum suggests that the indi- 
vidual has had some silica dust exposure, but 
not that he has silicosis. The same is true of the 
finding of silica in the urine. The blood count 
shows nothing characteristic in silicosis except 
for one or two unverified reports of an increased 
eosinophilia count. Sputum and gastric cul- 
tures for tubercle bacilli and fungi are necessary 
if the roentgenogram suggests the possibility 
of complications. The blood sedimentation 
test is useful with periodic examinations to 
determine if active tuberculosis is developing 
as a complication. Simple nodular silicosis does 
not cause an increased sedimentation rate. 

Lung function studies have become in- 
creasingly valuable in recent years in deter- 
mining the extent of ventilatory impairment 
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in silicosis, if any. In general it may be stated 
that simple nodular silicosis usually reveals no 
measurable impairment of lung function unless 
accompanied by obstructive and unrelated 
emphysema. Emphysema of a. significant 
degree usually does not result from silicosis 
unless the latter is advanced. Other causes for 
emphysema should be sought when it is found 
in a worker who has no more than minimal to 
moderately advanced simple nodular silicosis. 

The most reliable ung function tests of the 
simpler variety are the timed vital capacity 
and maximal breathing capacity determina- 
tions. Both have been found to correlate well 
with residual air determinations, which usually 
do not need to be made. Both of these tests, 
however, require a maximal effort on the part 
of the person being tested, which is difficult to 
obtain in many controverted patients. How- 
ever, when the tester breathes with the patient 
and continues to encourage him to give a 
maximal effort, reliable figures are obtainable. 
Blood arterial oxygen saturation determina- 
tions are advisable both before and after 
exercise when the maximal expiration is con- 
sistently longer than 3 seconds and the maximal 
breathing capacity is materially below 100 L. 
per minute. Besides these lung function tests 
it often is valuable to determine the maximal 
excursion of the diaphragm, preferably re- 
corded on a double exposure film. Advanced 
silicosis and obstructive emphysema usually 
result in a significant decrease of the maximal 
diaphragmatic excursion, but simple nodular 
silicosis does not. 

Prevention is the most important feature of 
this preventable disease and two aspects are 
recognized. First, silicosis can be prevented by 
proper dust control, which includes exhaust 
ventilation, substitution of wet methods for 
dry, replacement of silica materials with non- 
silica and the use of protective equipment. 
These preventive measures are effective as 
proved by the complete absence of new roent- 
genographic evidence of silicosis in an increas- 
ing number of silica-exposure industries in the 
past twenty years. 

The second aspect of prophylaxis is the 
prevention of disability in those who already 
have some silicosis. This necessitates accurate 
differential diagnosis because of the benign 
pneumoconioses (particularly siderosis), which 
may simulate silicosis by x-ray but which never 
became disabling. The first advice which many 


physicians give their patients who are found 
to have nodular roentgen changes is that they 
leave their jobs. Experience shows, however, 
that even those with early silicosis should be 
kept at the work they were trained to do and 
every effort made to reduce the silica dust 
dissemination on their jobs to a minimum. 
The only exceptions should be those patients 
with progressive tuberculosis or silicotubercu- 
losis who either must be isolated if infectious or 
placed at light non-dusty work if not. 

Fear caused by well meant but usually 
overexaggerated advice regarding the extent 
of the silicosis has caused more disablement in 
some trades than have the lung changes them- 
selves. Such iatrogenic or doctor-induced 
disability is as real to the patient as are the 
symptoms from.advanced lung disease. Work- 
ers with minimal silicosis need assurance that 
there is little danger of their lung changes 
progressing to a dangerous stage with the 
improved dust control. With few other diseases 
is the psychologic approach more important. 

Only those cases which are advanced or 
complicated by tuberculosis or emphysema 
require treatment. In the author’s experience 
less than 10 per cent ever become sufficiently 
disabling to require therapy and such cases 
are becoming fewer each year as preventive 
methods of the past two decades are showing 
their effectiveness. 

Advanced cases of silicosis, which usually 
have considerable emphysema if disability is 
a factor, can be materially improved symp- 
tomatically by methods which promote drain- 
age of retained bronchial secretions. Broncho- 
dilator drugs, such as neo-synephrine® (1.5 cc. 
of 0.5 per cent) or isuprel® (6 to 8 drops of 
1:200 solution), when placed in a nebulizer 
with 100 per cent oxygen and inhaled with the 
intermittent positive pressure technic pro- 
posed by Motley, have given very effective 
results. The resulting improved ventilation, 
although temporary, has caused such a frank 
improvement in the morale and feeling of well- 
being of many coal miners that this form of 
therapy is recommended for disabling silicosi; 
and emphysema from any cause. Courses of 
treatment may have to be repeated at rather 
frequent intervals, depending on the severity 
of the case. 

Other measures which must be a part of the 
therapeutic regimen are prevention and active 
treatment of colds and other respiratory infec- 
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tions, prevention as far as is possible of con- 
tacts with active cases of tuberculosis, and 
discouragement of smoking to reduce bronchial 
irritation and secretion to a minimum. Any 
measures which will prevent bronchial ob- 
struction are indicated. The cough reflex, 
therefore, should not be subdued and codeine 
should be withheld unless the cough is severe. 
Maintenance of the general nutrition of the 
patient also must be part of the treatment 
program. Continuing graded exercise Is espe- 
cially necessary to prevent further atelectatic 
areas of the lungs from developing. Support of 
the lower abdomen with its resulting support of 
the diaphragm will improve ventilation in 
many patients with advanced non-obstructive 
emphysema, but is contraindicated when there 
is considerable bronchial obstruction. Alumi- 
num dust inhalation has been disappointing 
as a form of therapy except for some psycho- 
logic improvement in occasional cases. 

The relationship of silicosis and tuberculosis 
has been recognized for many years. Most 
clinical and laboratory studies have shown a 
higher incidence of pulmonary tuberculosis in 
persons with silicosis than in the general popula- 
tion. Tuberculosis, however, is the only lung 
infection which appears to be more prevalent 
with silicosis. Such combined lesions of silico- 
tuberculosis usually are more chronic than is 
tuberculosis alone and they tend to progress 
with an increasing overgrowth of fibrosis. 
Tubercle bacilli commonly are not liberated 
in the bronchial tree for many years and 
occasionally never. Sanatorium care is not 
only unnecessary but also inadvisable until the 
sputum or gastric contents show tubercle 
bacilli. Streptomycin, P.A.S. and I.N.H.® 
are no more effective in chronic closed silico- 
tuberculosis than they are in chronic fibroid 
tuberculosis, but when the infection is open 
the patient should be treated precisely the same 
as a patient with active tuberculosis. Surpris- 
ing remissions have resulted from such therapy 
even in the presence of considerable silicosis. 

The decided reduction in the past twenty 
years of the dust exposures in the dusty trades 
is having a profound effect on the development 
rate of both silicosis and silicotuberculosis, to 
the extent that today new cases of silico- 
tuberculosis are no longer seen except in the 
older workers who had exposure to the heavier 
dust concentrations in the past. The increasing 
discovery and isolation of persons with active 


tuberculosis in the community as well as in 
industry also is helping to prevent new cases 
of silicotuberculosis, to such an extent that 
it soon will cease to exist as an occupational 
disease. The pessimism of the past regarding 
the prognosis of silicosis should be replaced by 
a more optimistic outlook in the vast majority 
of cases, and those affected should share in 
that optimism. 

Asbestosis is a specific fibrosis of the lungs due 
to the inhalation of asbestos fibers, which 
chemically are a hydrated magnesium silicate. 
They do not contain any free crystalline silica. 
They appear to cause a mechanical plugging of 
the respiratory bronchioles and the longer 
fibers are more pathogenic than shorter ones. 
Fibers less than 10 microns in length have been 
shown not to cause the disease in laboratory 
animals. The characteristic asbestos bodies 
seen under the microscope in asbestosis lung 
sections are asbestos fibers with deposits of 
blood cells and blood protein on their surfaces. 
The lung fibrosis resulting from these fiber 
inhalations appears to start as collars of fibrosis 
around the plugged bronchioles. Whorled fi- 
brous nodules which are the unit lesions in 
silicosis are rare, but occasionally are seen in 
areas of advanced fibrosis. 

As with silicosis the diagnosis of asbestosis 
must be based not only on the x-ray pattern 
but also on adequate history of exposure plus 
physical and laboratory findings. The x-ray 
pattern with this disease is somewhat unusual 
and not as clearly defined as with nodular sili- 
cosis; an indefinite haze over the lower lobes 
appears early, which progresses by slow in- 
rcease in density and a gradual disappearance 
of the vascular shadows. Some patients seem 
to progress through a soft and rather discrete 
nodular pattern. Pleural adhesions which tend 
to increase are seen frequently, giving the 
common “shaggy heart” appearance. The 
typical haze has been referred to as a “‘ground- 
glass appearance.”” Advanced cases commonly 
show marked emphysema and blebs. 

Because of the indefinite character of the 
x-ray pattern, the film technic must be of top 
quality with this disease. Too often under- 
exposed films and those with blurred vascular 
details due to too long exposure time are mis- 
read as showing asbestosis. The films of mark- 
edly overweight persons also are often mis- 
diagnosed for the same reason. In addition, 
conditions which may simulate asbestosis by 
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Silicosis and Asbestosis 


well taken x-ray films are chronic passive 
congestion, bronchiectasis, polycythemia and 
infiltrating malignant metastases from the 
mediastinum. 

Without a history of adequate exposure to 
asbestos fibers, a diagnosis of asbestosis cannot 
be justified. Prolonged exposures for more than 
fifteen years usually are necessary before x-ray 
evidence of the disease becomes apparent, 
except where concentrations of the dust are 
extremely high. If the laboratory evidence of 
the long fibers being the primary cause of 
asbestosis is valid, the permissible dust counts 
which have been established for the prevention 
of asbestosis are entirely incorrect. All are 
based on the number of fibers per cubic foot 
which are less than 10 microns in length, which 
it now appears are innocuous. More detailed 
laboratory studies to establish permissible con- 
centrations of harmful amounts of a-bestos 
fibers seem to be indicated. Until these are 
available only rough estimates of safe limits of 
dustiness with asbestos fibers must suffice. 

The medical history of asbestosis is quite 
similar to that of disabling silicosis, in that 
shortness of breath on exertion is the most 
striking symptom. There is a general belief, 
however, that minimal changes by x-ray are 
more disabling with asbestosis than with 
silicosis. Whether or not this is true remains 
to be demonstrated. Cough and expectoration 
are not characteristic symptoms and when 
present are most likely due to other causes. 
The same is true for pain in the chest. 

As with silicosis, prevention of asbestosis 
involves not only a reduction of asbestos dust 
exposure in the working environment but also 
reassurance of tho:e patients who have minimal 
x-ray changes that these findings are of no 
significance, provided their future exposure to 
asbestos dust is minimal. Unlike silicosis, 
asbestosis does not seem to progress after the 


dust exposure stops or is materially reduced. 
In the author’s experience numerous cases of 
asbestosis diagnosed as first and second stage 
in 1943 had not progressed visibly by 1953 in 
spite of these workers continuing their regular 
jobs in an asbestos textile plant under markedly 
improved conditions of dust control. 

As for treatment, symptomatic relief of 
disabled patients most likely cannot be effected 
with the same therapy suggested for disabling 
silicosis. Bronchospasm and retained bronchial 
secretions seems to be much less apparent 
factors in disabling asbestosis than in disabling 
silicosis. This looks like a paradox since the 
basic pathologic change appears to be bron- 
chiolar obstruction, but this obstruction looks 
more irreversible. Effective therapy for dis- 
abling asbestosis has not been demonstrated. 

As for complications, unlike silicosis, Ameri- 
can experience has not shown any increased 
incidence of tuberculosis with asbestosis. Also, 
recognized American cases of asbestosis have 
not shown any more lung cancer than that in 
the general population, although British ex- 
perience suggests that there may be a causal 
relationship. 

In conclusion, silicosis and asbestosis are 
preventable diseases. Experience in the past 
ten years has shown not only a decreasing 
incidence of new cases as recognized by x-ray, 
but also fewer and fewer affected workers are 
becoming disabled. This is due not only to 
lower and lower dust exposures in most indus- 
tries but also to lessened opportunities for 
tuberculosis contacts in our communities and 
industries, and to an even greater extent to an 
increasing optimism on the part of the medical 
profession on the prognosis of these dust 
diseases. The pessimism of the past is being 
replaced by the realization that a diagnosis of 
silicosis or asbestosis is compatible with good 
health and a feeling of well-being. 
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Beryllium Poisoning (Beryllosis) 


X-RAY MANIFESTATIONS AND ADVANCES IN TREATMENT 


H. E. Tesrock, m.p., New York, New York 


HE term “‘beryllium poisoning”’ is all-in- 

clusive and may be liberally interpreted as 
any pathologic condition resulting from expo- 
sure to beryllium. By way of definition, beryl- 
losis (beryllium poisoning) is a general disease 
characterized clinically by pulmonary insuf- 
ficiency and having the major pathologic 
changes in the lung. It results from the inhala- 
tion of finely divided beryllium compounds. 
The characteristic lesion is a granuloma. The 
clinical course of beryllosis ranges from acute 
to chronic, and for the purposes of this discus- 
sion we will limit ourselves to the chronic type 
of the disease which is the more prevalent and 
the more difficult to manage. 

Possibly as many as 500 cases of chronic 
beryllosis have occurred in the United States 
since the first reports of the disease in 1946. Of 
this group over 100 have been exposed to 
beryllium in fluorescent lamp phosphors alone, 
the remainder to a variety of products contain- 
ing beryllium. Epidemiologic studies indicate 
that there was a potential exposure to beryllium 
oxide proved in all these cases, which was not 
true for the other compounds of beryllium. It 
followed, therefore, that beryllium oxide (actu- 
ally the presence of free beryllium oxide) was 
the common denominator in causing chronic 
beryllosis. 

The pathologic anatomy in chronic beryllosis 
is characterized by diffuse granulomatosis very 
much like sarcoidosis. The lungs are voluminous 
and emphysematous with scattered fine nod- 
ules, and diffuse fibrosis, which is interstitial 
and nodular and is associated with the granu- 
lomatous reaction. Giant cells are prominent 
in the picture and are of the Langhans type. 

The symptoms at the time of onset of the 
chronic disease may be variable. Following 
termination of exposure, the onset is often 
delayed from months to a period as long as 
eleven years before the appearance of symp- 
toms. However, it is not uncommon to find 
roentgenologic changes preceding clinical symp- 
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toms by as much as two years. The first clinical 
symptoms may be mild with vague indisposi- 
tion, slight but persistent weight loss, weakness, 
easy fatigability and occasional cough (usually 
non-productive and occurring most frequently 
in the mornings). Exertional dyspnea may 
often be the presenting symptom. Cyanosis and 
clubbing of the fingers is a frequent observation 
in advanced chronic cases. Sooner or later symp- 
toms of cardiac decompensation add to the 
distress of the patient, ending up with chronic 
cor pulmonale. Rapid and shallow breathing is 
characteristic, and in chronic beryllosis the 
alterations are similar to the disturbances seen 
in silicosis or cardiac disease. Interstitial 
changes in the lung disturb the Hering-Breuer 
reflex, and the variable shunts will also have 
varying effects upon the patient’s vital capac- 
ity. Significant reduction in vital capacity 
may be expected from engorgement of the 
pulmonary vessels alone. With pulmonary 
hypertension and right heart strain, there is 
often engorgement of the liver which may lead 
to abdominal pain, nausea and vomiting, giving 
the impression of general intoxication. The 
essentials for diagnosis of beryllosis are: (1) 
Occupational history of significant exposure to 
beryllium compounds; (2) a characteristic type 
of onset and clinical disease; (3) radiologic 
findings consistent with beryllosis; (4) clinical 
laboratory findings consistent with the disease; 
and (5) chemical findings of beryllium in tissues 
or urine. Because of the similarity of the 
granuloma of beryllium with that of sarcoidosis, 
diagnosis by biopsy is not always completely 
definitive. 

Although the radiologic changes have certain 
definite characteristics, the x-ray alone will not 
and should not serve as the single factor to 
determine the diagnosis. All of the patterns, 
including the fine discrete granularity and 
nodularity from 2 to 5 mm. and the enlarge- 
ment of the tracheal bronchial nodes, can be 
simulated by other diseases. However, clear-cut 
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roentgenographic signs in the early stage of the 
chronic disease are characterized by diffuse 
finely granular haziness with some degree of 
obscuration of the parenchymal markings. 
With advance in time the finely granular 
shadows later take on a fine nodular aspect, 
simulating miliary tuberculosis, and between 
these shadows lobular emphysema is evident. 
Later on there is a tendency toward a conflu- 
ence of the smaller nodules with larger nodules 
appearing. These do not reach the size seen 
characteristically in late silicosis, but they may 
approach this picture. Occasionally, the nodu- 
larity along the bronchial tree is quite marked, 
and the roentgen pattern is indistinguishable 
from that of early silicosis. In the more charac- 
teristic diffuse nodular roentgen picture the 
lesion must be distinguished from miliary 
tuberculosis, from radiopaque deposits such as 
siderosis and stannosis, and from the finely 
granular appearance occasionally seen in the 
rheumatic diseases. 

For purposes of convenience many clinicians 
divided the chronic beryllosis x-ray pattern 
into three stages: (1) The stage of granularity, 
which is a finely granular diffuse haziness with 
some sparing of the apices and extreme bases 
where there is often compensatory emphysema. 
(2) The stage of reticulation, when a reticulant- 
type pattern is superimposed on the Stage 1 
granular background. Often there is slight 
fuzziness and enlargement of the hilar areas. 
(3) The stage of nodulation, when there is dis- 
tinct nodulation up to 5 mm. in size which does 
not coalesce, cavitate or calcify and gives the 
appearance of a large flake “‘snow storm.” 
Cor pulmonale with right-sided cardiac enlarge- 
ment is common at this stage. 


TREATMENT 


Chronic beryllosis is one of the progressive 
disabling types of diseases which has been re- 
sistant to practically all forms of therapy. Prior 
to the advent of ACTH and cortisone, the 
treatment was completely symptomatic and 
supportive. Pulmonary insufficiency requires 
frequent or consistent use of oxygen even at 
rest. In mild cases general supportive treat- 
ment with exercise to the limit of comfort is 
indicated; in the more severe cases bedrest and 
continued oxygen therapy are necessary. Peni- 
cillin-streptomycin-aerosol therapy is of value 
in dealing with intercurrent infections but 
does not appear to alter the course of the under- 
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lying disease. Specific treatment designed to 
aid in the elimination of beryllium, such as BAL 
and solubilizing agents, have been without effect. 

With the advent of cortisone distinct im- 
provement both symptomatically and by 
metabolic tests is evident. Less accessory oxy- 
gen is required. There is increased vital capac- 
ity, return of energy noted, improved appetite, 
weight increase, reduction in dyspnea and 
cough, heightened morale, and some degree of 
regression of the lesions noted roentgenologi- 
cally. The regression is reversible when therapy 
is stopped. However, over the course of the past 
several years it is quite apparent that cortico- 
steroid therapy will not effect a cure in chronic 
beryllosis but very definitely will make the 
patient more comfortable and possibly retard 
and prevent progression of the disease to a more 
fibrotic state. The evident symptomatic im- 
provement, the x-ray changes and the sense of 
well-being induced by corticosteroid therapy 
have warranted its continued use and, thus far, 
has provided the one single modality which has 
been of some benefit to these patients. 

Further research in the field of therapy has 
shed light on the promise of utilizing chelating 
agents which might either filter out the ac- 
cumulated beryllium or immobilize the beryl- 
lium so that it cannot be further instrumental 
in producing pulmonary changes. Dr. J. 
Schubert of the Argonne National Laboratories 
has been most instrumental in producing a 
chelating drug, ATA (Aurin Tricarboxylic 
Acid), which at this stage of its development 
appears to be toxicologically safe and theoreti- 
cally sound in approach. Provisions are under 
way to observe a group of patients utilizing 
ATA as a chelating agent in the hope of pro- 
ducing a better drug than those now available 
in the management of this very difficult 
disease. 

In summary, it might be said that with our 
greater knowledge of the epidemiology and 
toxicology of beryllium, we can to a great 
measure prevent the occurrence of this fatal 
disease by proper medical engineering controls. 

Unfortunately, at this stage of our knowledge 
we can offer the patient with chronic beryllosis 
only early diagnosis by annual x-ray surveys of 
exposed populations. Upon diagnosis it remains 
a matter of continued supportive therapy along 
with the judicious use of cortisone or ACTH 
and the promise of fruitful research in the 
field of the chelating agents. 
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PRACTICAL SURGICAL SUGGESTIONS 


Transvaginal Pelvioscopy (Peritoneoscopy) 


A SIMPLIFIED AND SAFE TECHNIC AS AN OFFICE PROCEDURE 


A. R. ABARBANEL, M.D., Los Angeles, California 


From the Department of Obstetrics and Cynecology, 
College of Medical Evangelists, Los Angeles, Calif. 


ips differential diagnosis of an intrapelvic 
lesion or new growth that cannot be too 
easily delineated is a problem which frequently 
confronts the physician. Furthermore evalua- 
tion of ovarian function in the various men- 
strual disorders as well as that of tubo-ovarian 
function in infertility may require more definite 
elucidation. For these and other indications 
adequate direct visualization of the pelvic 
organs would indeed be a desideratum in help- 
ing to solve the problem. (Table 1.) 
Transvaginal pelvioscopy (T.V.P.)* offers a 
simple means of accomplishing this. The pur- 
pose of this report is to present several modi- 
fications of Decker’s original technic! which 
were developed to render it a relatively simple 
and thoroughly safe office procedure.?:* Decker 
pointed out the essential importance of the 
knee-chest position in order to simplify the 
direct observation of the tubes, ovaries, corpus 
uteri and adjacent viscera.‘ The instruments 
and equipment were adapted from those used 
in transabdominal peritoneoscopy.® The essen- 
tial modifications of Decker’s technic consist of: 
(1) The use of a holding device or support 
(Fig. 1) for the patient’s legs so that she can 
remain stable as well as comfortable in the 
knee-chest position. (2) Introduction of 150 to 
200 cc. of CO2 gas to negate the intra-abdominal 
negative pressure, thus preventing air from 
being drawn into the abdominal cavity on 
withdrawal of the trocar. As a result, prolonged 
*The term transvaginal pelvioscopy has been 
adopted for several reasons. First, it explains the route 
used and the type of study made by it, while “culdos- 
copy” implies study of the cul-de-sac rather than that 
of the pelvic organs. Secondly, our Spanish-speaking 


colleagues prefer to avoid the term “culdoscopy” for 
esthetic reasons. 
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shoulder pains (from nitrogen) will be avoided. 
(3) The utilization of adequate but short-acting 
analgesic and sedative agents. (4) Proper 
psychosomatic orientation of the woman as to 
the procedure so that the fear-tension-pain 


syndrome may be minimized or prevented. 


TABLE I 
INDICATIONS FOR TRANSVAGINAL PERITONEOSCOPY IN 
400 CASES 
Total 
Group Indications No. of 
Cases 
Primary 1. Nopregnancy after a year of | 196 
infertility therapy 
2. Repeated abnormal kymo- 
graph on tubal insufflation 
3. Suspicion of previous pelvic 
infection 
4. Previous laparotomy 
5. Previous hysterosalpingog- 
raphy especially with 
oily medium 
6. Irregular cycles; poor di- 
phasic basal body temper- 
ature curves 
Secondary Same as above 54 
infertility 
Secondary Correlation of gross ovarian 39 
amenorrhea | status with other data, to de- 
or prolonged | termine prognosis as well as 
cycles therapeutic modality of choice 
Ectopic Confirmation of diagnosis be-| 21 
pregnancy fore laparotomy 
Diagnostic 1. Differential diagnosis: ovar-| 90 
ian cyst, myoma uteri, 
possible malignancy, post- 
operative adhesions 
2. Clarification of pelvi pain 
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Fic. 1. Supporting device in place at end of ordinary examining table. The 
thighs and knees rest squarely against the upright portions, while the straps 
at the other end are then tightened very snugly around the instep of the foot. 
(Preferably, the patient should wear her shoes.) The strap in the middle is then 
tightened about the calf. The patient rests her breasts upon the first pillow, 
while her head is placed upon the second pillow (at the far end of the table). 
When comfortable, she is asked to arch her back inwardly in exaggerated 
lordosis. (This supportins stand is also very useful for proctoscopy.) 


TECHNIC OF TRANSVAGINAL PELVIOSCOPY 


The necessary equipment for transvaginal 
pelvioscopy, listed in order of use, is as follows: 
supporting stand (Fig. 1);* self-induction mask 
containing 10 to 15 cc. of trichlorethylene;t 
Sims’ speculum, three sizes; cervical tenaculum 
(Braun), 7.5 inches; uterine packing forceps 
(Bozeman), 9.5 inches; 2 by 2 sterile gauze 
squares; aqueous antiseptic (zephiran® 1: 1000 
dilution);{ 10 cc. syringe (Luer-Lok);§ spinal 
needle, 4 inches long, 21 gauge (Pitkin);§ pro- 
caine hydrochloride, 1 per cent solution; sheath 
and trocar (Fig. 4);** COs gas, tubal insuffla- 
tion apparatus;}{ sliding air seal lock;** ob- 
servation telescopes: (1) culdoscope,** (2) 


* A more modern, better upholstered one is now being 
made by Cottage Woodcraft, Los Angeles, Calif. 

+ An excellent apparatus is distributed by either 
Ayerst, McKenna and Harrison, Ltd., New York, N. Y., 
or Ohio Chemical and Surgical Equipment Co., Madi- 
son, Wis. 

t Manufactured by Winthrop-Stearns, Inc., New 
York, N. Y. 

§ Becton & Dickinson, Rutherford, N. J. 

** Manufactured by American Cystoscope Makers, 
Inc., New York, N.Y. © 

tt Manufactured by Grafex Instrument Co., New 
York, N. Y. 


123 


coellioscope (Gulbring 6 mm.);t{ rotating 
swivel contact (ACMI rotating contact);** 
connecting cord (ACMI);** battery with 
rheostat (ACMI);** uterine sound; uterine 
cannula, self-retaining (Jarcho);$ methylene 
blue solution 1 per cent in saline, sterile; 
4 by 4 sterile gauze. (Fig. 2.) 

The procedure will be described in detail as 
it is a relatively new one that merits more 
widespread use. 

Orientation of Patients. First, the purpose of 
the procedure of directly visualizing the 
ovaries, tubes and uterus should be carefully 
explained to the patient and, if possible, to 
her husband in simple language that can be 
easily understood. Pictures are indeed very 
helpful. We have found a recent Ciba Sym- 
posia issue® of great help. The patient who 
understands the “why” of each procedure is 
the one who will cooperate completely. 

It is pointed out that there may be at most 
three or four items of discomfort, all minor in 
degree (the word “pain” should be avoided 
completely). In any event, it should be empha- 
sized that sufficient analgesia will be utilized 


tt Manufactured by A. Guerin, Paris, France. 
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Fic. 2. Essential instruments for transvaginal pelvioscopy. A, sheath into which the grooved 
trocar (B) is locked prior to insertion through the posterior vaginal fornix into the cul-de-sac of 
Douglas. At one side is the two-way stopcock to permit entrance of CO: gas. C, the “coellioscope”’ 
of Palmer for observation of a 120° angle visual field. Note knob indicating direction in which lens 
is pointed. D, “‘culdoscope”’ of Decker for visualization of go° angle. Note sliding air seal lock which 
fits into the sheath (A) and can be tightly locked in place. Just forward of the knobbed eyepiece is 
the swivel contact which can be coupled to a cord connected to a battery so as to light up the bulb 


at the other end. 


to try to prevent any discomfort whatsoever. 
Most women are embarrassed by the knee- 
chest position. After explaining the reasons for 
this posture (increased negative intra-abdomi- 
nal pressure plus the falling away of the intes- 
tines from the field of vision), the woman is 
assured that the room will be darkened with 
only a spotlight in the vagina. The second 
possible source of discomfort may be the pin- 
prick or transient burning sensation felt on 
introduction of the local anesthetic (procaine) 
into the posterior vaginal fornix. A_ third 
factor that may frequently be uncomfortable 
is the introduction of the trocar and sheath, 
although it is almost always transitory. Occa- 
sionally, if the COs gas is introduced too rap- 
idly, some momentary distress may occur. 
The woman is also assured that she will be 
told about each step before it is carried out. 
Preoperative Preparation. On the morning 
of the pelvioscopy the patient is instructed to 
have a bowel movement or take an enema. A 
light breakfast such as juice, coffee and toast 
is permitted. It is suggested that someone 
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come with her, preferably her husband, to 
take her home, since she may become dizzy 
or somewhat wobbly on her feet from the 
medications used to help her feel relaxed and 
comfortable. 

When she appears at the office she is first 
advised to empty her bladder. Then, after 
removing all her clothes except her shoes, she 
puts on a loose-fitting gown that is open in 
back. For sedation she is given 50 to 100 mg. of 
secobarbital or sodium pentobarbital orally, 
as well as 50 to 100 mg. of either dramamine® 
(dimenhydrinate) or benadryl® (diphenhy- 
dramine hydrochloride), since they seem to 
have a synergistic effect. The room is darkened 
and she is told to close her eyes and relax a 
while. If the doctor or nurse stays with her, 
conversation in a soft, quiet tone about various 
non-medical subjects will markedly allay the 
patient’s apprehension regarding this “new” 
procedure for which she,so often secretly feels 
she is a “‘guinea pig.” 

Positioning Patient. When she feels some- 
what drowsy or light-headed, the patient is 
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asked to ‘“‘stand” on her knees so that the 
supporting device pictured in Figure 1 may 
be put into position. First, the right knee is 
placed in the proper angle snugly against the 
upright piece; then a strap is tightened, first 
about the instep of her shoe and secondly, 
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and then immersing it in one-tenth of 1 per cent 
(0.001%), that is, a 1: 1000 dilution of aqueous 
zephiran® (alkyl-dimenthyl-benzyl-ammonium 
chloride) or similar substance for twenty 
minutes. “Anti-rust”’ tablets containing so- 
dium nitrite should not be used in this solution 
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Fic. 3. Patient strapped into position. Note exaggerated lordosis of back. The self-induction mask 
containing trichlorethylene is strapped to the wrist. 


about the right leg. The same procedure is 
carried out on the left side. While this is going 
on the patient should rest on her hands in a 
“crawling” position. After she is strapped in 
place, she is asked to place her breasts on the 
first pillow and her face on the second one 
(Fig. 3), arching her back in exaggerated 
lordosis while her hands rest limply at her 
side or under her head. At this point a self- 
induction apparatus containing 15 cc. of tri- 
chlorethylene is strapped to her wrist, and the 
mask placed against her face. She is instructed 
to take a few breaths at first and then to inhale 
deeply whenever she feels any discomfort. The 
use of meperidine hydrochloride (demerol®) 
has been discontinued because of the many 
undesirable side effects. Dilute sodium pento- 
thal, if indicated, may be safely used in this 
position. 

Preparation of Instruments. pelvio- 
scope is sterilized by first washing the instru- 
ment with soap and cold water, rinsing it clean 


as the cement about the lenses may be loosened 
sufficiently to permit moisture to enter and 
fog up the observation lens. All the other in- 
struments may be “cold” sterilized in the 
same kind of solution, with or without the 
“‘anti-rust”’ chemicals. Before their actual use 
the instruments should be placed on sterile 
towels in a proper container and be permitted 
to dry completely. On the other hand, except 
for the observation telescope, all instruments 
may be sterilized by heat. 

Insertion of Pelviscope. As each step is 
begun the patient is informed as to what she 
may expect. When she is fairly comfortable, a 
single Sims speculum, the size depending on 
the depth of the vagina, is introduced vaginally. 
With gentle traction the posterior vaginal wall 
is elevated up and anteriorly with the distal 
portion of the speculum retracting the bowel 
at a higher level than at the fourchette. The 
posterior lip of the cervix, which is now ante- 
rior, is grasped with a tenaculum. The vaginal 
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Fic. 4. The posterior vaginal fornix over the cul-de-sac 
hollowed out by firm downward pressure with the 
uterine packing forceps between the uterosacral 
ligaments. 


vault is thoroughly swabbed with a detergent 
type of antiseptic, such as 0.001 per cent of 
aqueous zephiran. 

With firm downward and somewhat forward 
traction on the posterior lip of the cervix, the 
converging folds of the uterosacral ligaments 
may be made to stand out. The empty uterine 
packing forceps, with its point downward, 
slid forward on the cervix until it presses rn 
into the concave hollow between the utero- 
sacral ligaments at a point about 2 to 3 cm. 
above their uterine insertion. Steady pressure 
will leave a somewhat blanched, rounded 
mark and at the same time hollow out still 
further the posterior fornix over the cul-de-sac 
area. (Fig. 4.) The patient is warned to inhale 
slowly and deeply from the mask if she feels 
some pressure or discomfort during this 
maneuver. With a long spinal needle (20 or 
21 gauge) attached to a 5 cc. syringe, 2 to 4 cc. 
of 1 per cent procaine hydrochloride, without 
epinephrine, is infiltrated into the area about 
the mark left by the uterine dressing forceps. 
The patient should be skin-tested to procaine 
previously as this step may be omitted. The 
patient is advised that she may feel a slight 
sticking or burning sensation. 

After a few minutes the patient is told that 
she may next experience a momentary pressing 
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or sticking sensation. The vaginal membrane 
over the cul-de-sac is made taut from above 
by the Sims speculum, while downward and 
slight forward traction on the cervical tenacu- 
lum stretches it tight in the other direction. 
With the trocar locked in the sheath (Fig. 4), 
the point is pressed into the center of the in- 

filtrated area. With a slight twisting motion the 

trocar and sheath are thrust inward gently 

but firmly through the mucosa and peritoneum 

in a direction parallel to the fundus. As they 

enter the peritoneal cavity, a sudden lack of 

resistance or “‘give”’ is usually felt. 

If the site of the puncture is too close to the 
cervix, the retrocervical areolar space will be 
entered instead of the cul-de-sac. The same 
may occur if the vaginal membrane of the 
posterior fornix is not held taut. When this 
happens only a maze of areolar tissue will be 
observed. If the bowel is entered, the folds of 
rectal mucosa or feces will be seen. To test 
whether the cul-de-sac has been entered, the 
obturator may be loosened and gently with- 
drawn about 4 cm. until an in-sucking, hissing 
noise is heard. With experience this _ will 
neither be necessary nor advisable, as sufficient 
air may enter to cause “shoulder” pain for 
several days, since nitrogen is absorbed very 
slowly. 

A very simple device to determine if the 
peritoneal cavity has been entered is to attach 
a U-tube to the two-way stopcock on the 
sheath. The U-tube should be very narrow in 
diameter, about 2 to 4 mm., and half-filled 
with dilute methylene blue. After the stopcock 
is turned, the level of the blue fluid will drop 
in the outer arm of the U-tube and rise in the 
inner arm, if the peritoneal cavity has been 
successfully entered. The drop is caused by the 
negative intra-abdominal pressure. 

Pneumoperitoneum with Coo. If the pneu- 
moperitoneum is made with air, the nitrogen 
in the latter is absorbed so slowly that shoulder 
pain on assuming the upright position may 
persist for many days. As a result, a most 
uncomfortable and bitterly complaining patient 
will literally haunt the doctor. Carbon dioxide, 
however, is absorbed in a matter of minutes. As 
an alternative oxygen may be used. 

With the obturator and sheath in place the 
COz insufflation apparatus, preferably with a 
volume and pressure measuring device, is 
connected by a rubber tube with a male tip 
to the two-way stopcock valve on the side 
of the cannula. The stopcock is turned so as to 
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Transvaginal Pelvioscopy (Peritoneoscopy) 


permit 150 to 200 cc. of CO» gas to pass slowly 
into the abdominal cavity. Very little head 
pressure is necessary as the negative intra- 
abdominal pressure will draw the gas in. (In 
our experience the Kiddie-Decker CO» appara- 
tus, designed to perform this, has proven to be 
of very little help.) The obturator has a small 
groove along one side (the latest models have 
three such grooves) to permit the gas to pass 
easily. The patient usually notes a sensation of 
bubbling of gas in the abdomen. While the 
sheath is held steady in position, the obturator 
is withdrawn. As a rule a small amount of gas 
can be heard ‘‘whooshing”’ out of the sheath. 
An observation telescope is introduced through 
the sheath and locked in position. It is con- 
nected to dry cell batteries (capacity 4 volts) 
with a rheostat to regulate the amount of light. 
The room is darkened. 

When the pelvic viscera are clearly visual- 
ized, the Sims speculum should be removed to 
allow for greater freedom of motion of the 
observation telescope. A small metal knob is 
present at one point at the periphery of the 
eyepiece to indicate in what direction the lens 
is pointed. 

As a rule the right angle pelvioscope (culdo- 
scope) Is adequate for securing an over-all 
“‘bird’s eye’”’ view of the pelvic organs. For 
greater ease of manipulation as well as for 
realizing a clearer, more sharply defined pic- 
ture, the coellioscope with its 120 degree visual 
field and somewhat brighter bulb light has 
proven superior in many ways. On the other 
hand the sheath, swivel contact, sliding air 
seal lock and connecting wire that go with the 
culdoscope set, are much more functional than 
the same accessories that go with the coellio- 
scope. However, the experience of the indi- 
vidual operator must determine what in- 
struments work best in his hands. 

The Pelvic Survey. The pelvis is system- 
atically surveyed; first the corpus, then the 
adnexa and finally the adjacent viscera. By 
means of gentle pressure on the anterior 
abdominal wall with the one hand, combined 
with manipulation of either a tenaculum on the 
cervix or with a uterine sound pressing within 
the uterine cavity, visualization is usually 
complete. In addition, one may determine 
patency of both tubes by inserting a self- 
retaining uterine cannula (Jarcho) and then 
slowly injecting through it from 5 to 10 cc. of 
1 per cent methylene blue solution in normal 
saline. By observing the fimbriated end of the 


tube, patency of that tube may easily be 
established. 

Postpelvioscopic Care. When the examina- 
tion is completed the telescope is removed. 
With one hand pressing firmly over the region 
of the umbilicus, as much gas as possible is 
expressed through the open sheath before the 
latter, as well as the tenaculum, are removed. 
A ball of cotton or gauze is placed snugly in 
the introitus. After the straps are loosened 
with the patient in “‘crawling”’ position, the 
knees are brought to the midline and the hold- 
ing device removed. The patient’s right hip is 
placed on a pillow so that her hip rests at a 
higher level than her head. 

In about thirty to fifty minutes the patient 
will usually be able to arise and get dressed. 
If acute shoulder pain develops, she is advised 
to lie on her right side with the hip elevated. 
In a few cases this may last for twenty-four to 
seventy-two hours (especially if some air 
entered the abdominal cavity), although in the 
great majority, shoulder pain on arising will 
either be minimal or absent in one to twelve 
hours. In some 25 per cent of the cases lower 
abdominal aching or discomfort may be present. 
As a rule 30 mg. (0.5 gr.) of codeine phosphate 
combined with 650 mg. (10 gr.) of aspirin is 
sufficient to render the patient comfortable. No 
douching or intercourse is permitted for at least 
three days. The puncture site is then inspected. 
If it is still oozing, a hemostatic, such as Mon- 
sell’s solution (basic ferric sulfate solution) may 
be applied. In any event, sexual relations should 
be deferred until the puncture site is healed. 

Complications. To date, no really serious 
complications have followed pelvioscopy. In 
over 400 such procedures, the bowel has been 
entered five times, an incidence of just 1 per 
cent. Expectant treatment alone was used with 
every case making an uneventful recovery. In 
each instance the patient was extremely tense 
and relaxation was not complete. For such 
women it is now preferred to carry out pel- 
vioscopy under dilute sodium pentothal. 

In two cases low grade pelvic cellulitis de- 
veloped following intercourse the day after 
pelvioscopy. With antibiotics the infections 
were rapidly brought under control. Profuse 
vaginal bleeding from the site of entrance of 
the trocar, after intercourse, occurred in one 
patient six days after the procedure. This flow 
was controlled with vaginal packing. Finally, 
one woman developed mild muscle twitching 
because of sensitivity to procaine. 
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By far the most common side reaction has 
been nausea or an uneasy “‘queazy”’ feeling in 
the epigastric region following the use of 
meperidine. As a rule this is transitory. The 
other common side reactions have been shoulder 
pain or lower abdominal discomfort lasting 
for no more than two or three days. 

It should be mentioned in passing that 
several patients have been pelvioscoped two, 
three and even four times. 

Failures. In eighteen instances pelvioscopy 
was unsuccessful on the first attempt. Seven 
women were so poorly oriented psychosomat- 
ically that the procedure had to be stopped 
before or during the introduction of the trocar 
and sheath. Pelvioscopy was successfully car- 
ried out under sodium pentothal in five, while 
two refused. 

In five women the bowel was inadvertently 
entered on the first attempt. Since the point 
of entrance in the bowel is retroperitoneal, the 
danger of peritonitis is absent. Simple judicious, 
watchful waiting was all that was necessary. 
The patient should be warned that occasionally 
rectal bleeding may occur, but not to worry 
about it. There were no other complications in 
these women. As a matter of record, four of 
them underwent a second attempt successfully. 

In three cases early in this series, only the 
retrocervical areolar space was entered, causing 
the observation telescope to slide behind the 
peritoneal membrane. All three were success- 
fully done on the second attempt. 

In two cases the bulb burned out; and since 
a spare one was not available, these were listed 
as failures. 

In one case mild convulsions followed as a 
reaction to procaine hydrochloride. Under 
sodium pentothal a_ successful result was 
obtained. 


COMMENTS 


From many viewpoints the value of trans- 
vaginal pelvioscopy as a diagnostic instru- 
mentality of the highest import is clearly 
evident. Economically, the patient is spared 
the expense of hospitalization. Surgically, by 
pinpointing the diagnosis the physician is able 
to determine whether laparotomy is necessary, 
thus reducing considerably the number of 
operations for suspected gynecologic lesions. 
Actually, this procedure has been called 
“doing an exploratory laparotomy in the 
office.” As a matter of fact, in a great number of 


128 


the ninety cases listed under the diagnostic 
group, the question of surgery was resolved by 
the findings on transvaginal pelvioscopy. 

Furthermore, in a group of twenty difficult 
diagnoses in which the patients were examined 
by three well qualified gynecologists, the cor- 
rect diagnosis was arrived at in only 50 per cent 
of them before pelvioscopy. 

As in all such procedures skill develops only 
with experience. It has been suggested that 
whenever the surgery schedule permits, each 
patient undergoing abdominal surgery for 
gynecologic reasons be pelvioscoped first, 
either in knee-chest position or in lithotomy in 
high Trendelenburg position. Findings should 
then be dictated or written down and later 
correlated with those found during laparotomy 
and with the report of the pathologist. In 
this manner one can easily learn to distinguish 
various phases of the development of the 
Graafian follicle, the early and mature corpus 
luteum, as well as the lesions of endometriosis, 
pelvic inflammatory disease, lipoid peritonitis, 
pelvic tuberculosis and others. 


SUMMARY 


A reasonably simple and thoroughly safe 
technic is described for carrying out trans- 
vaginal pelvioscopy as an office procedure. 


Acknowledgment: The author gratefully ac- 
knowledges the aid rendered in many ways by 
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Dr. D. I. Seibel and Dr. M. R. Osterman. 

A 16 mm. color film of Transvaginal Pelvi- 
oscopy as outlined previously is available from 
Aron-Schon Productions, 684 S. Bonnie Brae, 
Los Angeles, 57, Calif. 
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Simple Coupling Methods for 
Polyethylene Tubing 


SIpNEY Hirscu, M.p., Cedarhurst, New York 


ene tubing is being used more 

and more extensively in therapy and diagno- 
sis. It has found a unique place in intravenous 
and intra-arterial therapy, and in caudal, 
spinal and epidural anesthesia. 

Since the ends of polyethylene tubing will 
flare out when near a flame, many couplers 
have been designed and are available for the 
attachment of the tubing to Luer slip adapters. 

The following are some simple methods 
for attaching the polyethylene tubing to 
most of the intravenous medications that are 
now commonly in use. These methods may 
easily be adapted to other needs as they present 
themselves. 

Method 1. The plastic Luer slip adapter, as 
marketed with most of the intravenous sets, 
has an inner hole that gradually narrows near 
the smaller end. After the polyethylene tubing 
has been inserted in the vein and the needle 
used for insertion withdrawn, it is then threaded 


through the plastic adapter which is momen- 
tarily removed from the intravenous set. The 
outside end of the polyethylene tubing is held 
about 14 inch away from a lighted match or 
alcohol flame and a flare developed by rotating 
the tubing gently. The plastic adapter is then 
pulled up on the tubing until the flare of the 
polyethylene tubing fits snugly, thus making 
its own gasket. The adapter is then recon- 
nected to the intravenous set and is ready for use. 

Method 2. If one does not wish to discon- 
nect the plastic adapter from the intravenous 
set, a similar adapter may be used as previously 
described and the adapter in the set connected 
to the first adapter. 

Method 3. Any female Luer slip hub may 
be easily separated from its shaft with a hack- 
saw. The small end hole in the hub is enlarged 
by using a 564 steel drill. After sterilization the 
hub is ready for threading with the poly- 
ethylene tubing as previously described. 
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Shoulder Pendulum Exerciser 


LaszLo OrMANDY, M.D., Washington, D. C. 


rw! intrinsic or extrinsic shoulder condition 
that produces prolonged immobilization 
of the shoulder joint will result in a frozen 
shoulder. The underlying cause is muscular 
inactivity which may be due to a fracture or 
dislocation in or about the shoulder joint with 


the textbooks with the exception of the basic 
exercise, which is the pendulum exercise. This 
exercise is usually done improperly because 
pain and spasm of the shoulder girdle muscles 
will splint the joint as a protective mechanism 
and the result will be that the patient will 


Fic. 1. Pendulum exerciser (weights: 3 plus 2 pounds). 
Inset: handle should be held loosely. 


prolonged immobilization, acute or chronic 
subdeltoid bursitis, injury, bicipital tenosyno- 
vitis, Operative procedures in or about the 
shoulder with prolonged immobilization and 
shoulder-hand syndrome following coronary 
occlusion. This disabling syndrome will pro- 
duce pain and stiffness of the shoulder but can 
be avoided by proper shoulder exercises which 
should be started as soon as practical. 

The shoulder exercises are well described in 
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rotate his body or bend his elbow instead of 
creating motion in the scapulohumeral joint. 
In order to perform the pendulum exercises 
properly the patient places the hand and fore- 
arm of the sound extremity on the back of a 
straight chair and stoops over, so that his fore- 
head rests on his wrist, with the pendulum 
exerciser* held in the hand of the involved side. 


* Manufactured by Bowen Company, Inc., Bethesda, 
Maryland. 
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Shoulder Pendulum Exerciser 


Fic. 2. A, sagittal plane; B, coronal plane; C, circumduction. 


The exerciser consists of a T bar. On the 
vertical bar 5 pounds’ weight (2 plus 3 pounds) 
can be threaded. (Fig. 1.) The horizontal bar 
is held by the semiflexed fingers. The handle 
should not be tightly grasped, but just held 
loosely. (Fig. 1, inset.) 

The weight of the exerciser will produce 
traction thus relieving muscle spasm and pain, 
and also will stretch the contracted tissues. 
By swinging the exerciser in a sagittal and 
coronal plane, the arc of movement gradually 
will increase in the scapulohumeral joint; 
circumduction will be carried out also. (Fig. 
2.) 

The exercises should be done ten times in 
each plane about five times a day. 

External and internal rotation can be carried 
out also while the arm is perpendicular to the 
ground and the upper extremity rotated ex- 
ternally and internally. 

Reversed pendulum exercise will increase ex- 
ternal rotation of the shoulder joint. This is done 
in the following manner: The patient is seated 
and rests the elbow of the involved extremity 
on a table. With the exerciser in the hand the 
patient carries out pendulum motion of the 
forearm in a coronal plane, that is, across the 
chest. (Fig. 3.) 

Beside this basic exercise all other routine 


Fic. 3. Reversed pendulum exercise. 


exercises should be added according to the 
progress of the patient. 


SUMMARY 


1. The importance of early pendulum exer- 
cises is stressed in conditions in or about the 
shoulder. 

2. A pendulum exerciser is described which 
will relieve muscle spasm and pain while the 
patient performs shoulder pendulum exercises 
efficiently. 

3. The compact size of the pendulum exer- 
ciser makes it possible to increase the arc of 
motion without hitting the leg of the patient. 
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An Important Diagnostic Aid in Rectal 
Examination 


THE VALUE OF STRAINING IN THE SQUATTING POSITION 


Danie. J. ABRAMSON, M.D., Washington, D. C. 


From the Department of Surgery, Georgetown University, 
School of Medicine, Washington, D. C. 


igen squatting position is rarely used as part 
of the examination of the rectum and anus. 
Bacon! devotes only a few lines to its use in his 
textbook. He states that “In palpating proc- 


since the blood is drained from the vicinity 
of the anus. However, when the patient is 
placed in the squatting position and asked to 
strain, much more information is obtained be- 
cause the situation simulates that which occurs 
at defecation. The gravity effect of a column 


Fic. 1. Anal examination with the patient in the knee-chest position. One 
external hemorrhoid is seen. 


Fic. 2. By squatting and straining prolapsing of internal hemorrhoids and 
marked external hemorrhoidal engorgement are seen, demonstrating the value 


of this procedure. 


identia and polypoid growths it is sometimes 
helpful to have the patient assume the squat- 
ting position.”’ For the past few years, as part 
of the routine rectal examination, we have 
made it a practice to have the patient strain 
in this position. The information thus obtained 
has been impressive. 

Rectal discomfort and hemorrhoids are the 
cause of many patient visits to the physician. 
The problem of recommending either con- 
servative or surgical treatment is presented. 
Often the patient’s complaints are minimized 
and the examiner is unimpressed when the 
routine rectal examination is conducted with 
the patient in the knee-chest or lateral Sims 
position. The venous channels are emptied 
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of blood is present which is further accentuated 
by the patient’s straining. Blood is forced into 
the terminal hemorrhoidal veins by the in- 
creased intra-abdominal pressure caused by 
the contraction of the diaphragm and the 
voluntary abdominoperineal muscles. Pro- 
lapsed internal hemorrhoids, procidentia and 
weakness of the perineal musculature are easily 
demonstrated by these maneuvers. 

A routine digital, anoscopic or proctoscopic 
examination is first made. The importance of 
the procedure to follow is then explained to the 
patient. The doctor’s assistant has the patient 
stand on the knee support of a Buie table and 
assume the squatting position by straddling 
the edges of the table. He is then asked to 
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Diagnostic Aid in Rectal Examination 


strain or “bear down.” If a Buie table is not 
available, a chair or stool can be used for the 
test. This additional examination requires only 
a few more minutes and is time well spent in 
the evaluation of the rectal disease. An illustra- 
tion of the merits of this procedure can be seen 
in Figures 1 and 2. 

In summary, this supplemental maneuver 
should be performed in order to evaluate and 
complete a survey on every patient with 
rectal complaints. It will not only demonstrate 


prolapsing internal hemorrhoids, procidentia 
and weakness of the perineal muscles, but also 
will show the presence of marked external 
hemorrhoidal engorgement not visualized by 
other methods. This examination will definitely 
aid the physician in recommending appropriate 
therapy, conservative or surgical. 
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Review of a series of almost 2,000 consecutive thyroidectomies showed 
a 7 per cent incidence of primary malignancy. The nodular goiters operated 
upon showed an incidence of primary cancer amounting almost to 10 per 
cent. Postoperative recurrence most frequently happens in cases in which 
the cervical lymph nodes were found involved in the primary operation. 
Only in cases with frank lymph node involvement is radical neck dissection 
needed, and then only when there is no evidence of distant metastases. In 
view of these statistics it is not surprising that practitioners recommend 
prompt surgery in instances of nodular goiter. (Richard A. Leonardo, M.D.) 
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CASE REPORTS 


Surgical Management of Unusual 
Anorectal Lesions 


Joun R. STEEPER, M.D. AND GeorGE H. Ewe .t, m.p., Madison, Wisconsin 


From the Departments of Surgery and Proctology, Jackson 
Clinic, Madison, Wisconsin. 
URGICAL removal of the rectum can be 
accomplished in a number of ways, and 
many different types of operations have been 
described. In general, these operations can be 
divided into two classes: those that preserve 
the anal sphincter and those that do not. 

The Miles abdominoperineal resection is of 
course the most widely used of all those opera- 
tions that remove the anal sphincter and is the 
standard operation for carcinoma of the 
rectum. The Lockhart-Mummery procedure, 
which consists of perineal resection of the 
rectum following preliminary sigmoid colos- 
tomy, is occasionally used in elderly or debili- 
tated patients. The Lahey two-stage operation 
and the perineo-abdominal resection are simply 
modifications of the Miles operation and are 
useful under some circumstances. The Kraske 
resection, which leaves the patient with perineal 
or sacral colostomy, is of historical interest only 
and has no place in modern surgery. 

Sphincter-saving operations are less com- 
monly used, especially in carcinoma of the 
rectum. It is a moot question whether any 
sphincter-saving operation satisfies the criteria 
for radical resection of malignant disease of the 
rectum. The surgical literature contains a great 
many articles setting forth the pros and cons 
of this argument. It is not within the scope of 
this brief presentation to discuss these points. 

Anterior resection and direct anastomosis 
can be accomplished at a level within a few 
inches of the anus. However, the use of this 
procedure in all but the highest rectal lesions 
is Open to serious criticism. 

Abdominal resection and perineal anastomo- 
sis has certain advantages in that the anastomo- 
sis can be carried out more easily and under 
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better vision. One operation of this type, the so- 
called “pull through” operation, has achieved 
popularity recently, especially in high rectal 
lesions and in certain benign conditions such as 
Hirschsprung’s disease. 

Finally, perineal resection and anastomosis, 
the Cuneo operation, has been used by some 
surgeons but has not become popular in this 
country because it affords limited removal of 
the gland-bearing areas involved. 

The following cases are presented because of 
their unusual nature and because they demon- 
strate the use of a few of the more common 
methods of resection of the rectum. 


CASE REPORTS 


Colloid Carcinoma of the Rectum with Perforation 


Case 1. A forty-six year old housewife was 
admitted to the hospital in November, 1950. 
She complained of pain in the rectum which 
had begun two weeks previously and had 
gradually increased in severity until on admis- 
sion the pain was constant and agonizing. For 
several days before admission the patient had 
had difficulty with both defecation and urina- 
tion. There had been no subjective chills or 
fever. There was no history of bowel dis- 
turbance prior to the present illness except for 
long-standing constipation. Ten years pre- 
viously a large ischiorectal abscess had been 
drained. The past history was otherwise 
negative. 

The general physical examination was nor- 
mal. Temperature was 100°F.; there was deep 
tenderness in the perianal area but no redness 
or swelling. The patient refused to allow rectal 
examination because of extreme tenderness. 
Vaginal examination revealed marked tender- 
ness and induration in the region of the rectum. 
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Fic. 1. Photomicrograph showing carcinoma invading perirectal connective tissue. Note acinar 


structures filled with mucinous material. 


On admission the white blood count was 
12,600, and the urine showed numerous red 
blood cells. 

A diagnosis of high ischiorectal or pelvirectal 

abscess was made, and the patient was taken 
to the operating room for examination under 
anesthesia. Rectal examination revealed an 
orange-sized mass in the presacral space. Dur- 
ing the course of the examination the mass 
ruptured into the rectum, discharging a large 
amount of yellowish, gelatinous material. A 
biopsy was taken from the rectal wall in the 
area, and the cavity was counterdrained 
through the skin anterior to the coccyx. 
The biopsy showed well differentiated col- 
loid carcinoma arising from the rectum. 
(Fig. 1.) 
_ It was thought that radical resection of the 
rectum and perirectal tissue offered the only 
hope of arresting the growth; however, routine 
abdominoperineal resection would almost cer- 
tainly spread viable tumor cells inte the 
peritoneal cavity. An extraperitoneal resection 
through a perineal approach, namely, the 
Lockhart-Mummery operation, seemed the 
best solution to the problem. 

Accordingly, as soon as the diagnosis of 
carcinoma was confirmed a left lower quad- 
rant, double-barrel colostomy was established. 
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One week later resection of the rectum was 
performed with the patient in the prone posi- 
tion. Through a midline incision the coccyx 
and last two segments of the sacrum were 
excised. The rectum, together with the anus, 
levator muscles and perirectal tissue, was 
resected as high as the peritoneal floor. The 
proximal rectal stump was closed. 

The postoperative recovery was uneventful. 
Approximately one month after the operation 
the patient received x-ray treatments in the 
amount of 7,600 r. 

In the twenty-seven months since operation 
the patient has continued to do well except for 
pain in the region of the posterior incision. 
This had been a persistent problem. In the 
past five months severe sciatic pain developed 
which has been incapacitating. On a recent 
examination there was, however, no evidence 
of local or distant recurrence of the growth, 
and the neurologic examination was negative. 
X-rays of the spine and pelvis showed no 
metastases. In spite of this negative evidence 
we believe it is likely that there is tumor 
present to account for the nerve root type of 
pain. The patient has been seen by a neuro- 
surgeon who advised and performed prefrontal 
lobotomy for relief of pain. Since that time the 
patient has continued in apparent good health, 
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Fic. 2. Typical malignant ulcer involving perianal 
skin. Medial edge of tumor obscures the anal opening. 


with little pain and no demonstrable recurrence 
of the tumor. 


Squamous Cell Carcinoma of the Anus 


Case u. A thirty-nine year old man was 
sent for consultation because of a “tumor in 
the anal area.” Approximately one year pre- 
viously the patient noticed a small nodule 
near the anal opening. The nodule became 
irritated during hot weather. The lesion ulcer- 
ated about five months before admission and 
has continued to weep since. There had been 
progressive, slow growth of the tumor, but 
the patient kept hoping the lesion would dis- 
appear. He was finally seen and sent in by his 
family physician. The past history was nega- 
tive except that the patient had had pruritus 
ani for a number of years. 

The physical examination was essentially 
negative except for the anal area where a 
typical malignant ulcer, measuring 6 cm. in 
diameter, was located on the right side at the 
anal verge. (Fig. 2.) 

A biopsy was taken and proved to be 
squamous cell carcinoma. Abdominoperineal 
resection was performed with wide removal of 
perianal skin. The immediate postoperative 
course was complicated by pulmonary atelecta- 
sis and fascial disruption from which the 
patient recovered promptly. 

The resected specimen showed no metastases 
to the perirectal lymph nodes. 

After a few weeks at home the patient was 
returned to the hospital and a one-stage, 
bilateral, inguinofemoral lymph node dissec- 


tion was performed. Of the lymph nodes thus 
removed, one showed a solitary metastatic 
tumor implant. Wound healing of both femoral 
incisions was delayed because of serum accumu- 
lation beneath the skin flaps. 

One year postoperatively the patient con- 
tinued to be in good health except for slight 
swelling of the upper thighs, scrotum and 
penis, which is gradually receding. There has 
been no recurrence. 

Epithelioma of the anus is not a particu- 
larly rare condition, and the treatment is well 
standardized. The end results are, as a rule, 
less favorable than adenocarcinoma of the 
rectum, and the chief site of spread is the 
inguinofemoral lymph nodes. The only aspect 
of the disease to be discussed herein is the 
sequence in which the two stages of the surgical 
treatment are performed. Most surgeons advise 
removal of the primary growth first with 
resection of the inguinal nodes at a second 
stage. This is in accordance with the surgical 
principle of controlling the primary tumor 
before attacking the area of metastases. In 
epithelioma of the anus there is much to be 
said for reversing this procedure. 

Wound healing in groin dissection is notori- 
ously poor, particularly after colostomy has 
been established in the left lower quadrant. 
Furthermore, a large superficially infected 
perineal wound draining by way of the lym- 
phatics into the inguinal nodes further in- 
creases the chances of wound infection. In the 
next case to be presented the groin dissection was 
performed before resection of the rectum, and 
both femoral wounds healed without infection. 


Malignant Melanoma of Anus 


Case ni. A sixty year old farmer was first 
seen because of rectal bleeding. During the 
previous two months the patient had noticed 
frequent appearance of bright red blood in the 
stools. There was also dull aching pain in the 
rectum, which was not especially influenced 
by defecation. After examination by his family 
physician the patient was referred to our care. 

The general physical examination was essen- 
tially negative. 

Proctoscopic examination revealed an irregu- 
lar, nodular growth involving the entire circum- 
ference of the anal canal at the mucocutaneous 
border. A diagnosis of squamous cell carcinoma 
was made and the patient was admitted to the 
hospital. 
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Surgical Management of Unusual Anorectal Lesions 


Fic. 3. Malignant melanoma almost encircling anus at 
mucocutaneous border. Note similarity in appearance 
of this lesion and thrombosed hemorrhoid. 


Biopsy revealed malignant melanoma. Ab- 
dominoperineal resection and bilateral groin 
dissection were planned, and in this case it 
was elected to perform the groin dissection 
first. This was done on both sides simultane- 
ously using two surgical teams. Both wounds 
healed per primam. The specimens removed 
contained thirty-one lymph nodes in all, none 
of which contained tumor. (Fig. 3.) 

Ten days following this operation abdomino- 
perineal resection of the rectum was performed. 
Metastases were found in five of twelve lymph 
nodes removed with the rectum. 

Recovery from this operation was unevent- 
ful, and the patient was discharged after two 
weeks. He did well at home for about three 
months, then suddenly began complaining 
of headaches and showed signs of confusion 
and disorientation. 

On readmission to the hospital it was noted 
that the patient’s condition had obviously 
deteriorated. There was marked mental cloud- 
ing and confusion. The margins of the optic 
discs were blurred, but the neurologic examina- 
tion was otherwise negative. There was a ques- 
tionable mass in the region of the liver, but no 
signs of perineal recurrence. X-ray of the chest 
was negative. A presumptive diagnosis of 
cerebral metastases was made. The patient 
rapidly became unmanageable so that it was 


Fic. 4. Necrotic, prolapsed, tubular membrane repre- 
senting the entire rectal mucosa. 


necessary to transfer him to a mental hospital 
for care. His death occurred within a few weeks 
and autopsy was not performed. 

Malignant melanoma of the anus is quite 
rare. In 1944 Bacon! collected all cases re- 
ported in the literature up to that time and 
found only eighty-five authenticated cases of 
anorectal melanosarcoma. 

Several authors have commented on the 
similarity in appearance of darkly pigmented 
melanomas and thrombotic hemorrhoids and 
have pointed out the necessity of careful 
pathologic examination of all tissue removed at 
the time of hemorrhoidectomy. 

The results of treatment of malignant 
melanoma are, as in this case, uniformly poor. 
Radical surgery seems advisable only because 
there is nothing else to offer the patient. 


Stenosis of the Entire Rectum 


Case 1v. A forty-two year old farmer was 
admitted to the hospital with the following 
unusual history: 

Approximately six weeks before admission 
the patient had been operated upon for nasal 
polyps. While convalescing, he spent a day 
mending the floor in his barn. Two weeks fol- 
lowing this he was admitted to his local hos- 
pital with classic signs and symptoms of 
tetanus. The disease was relatively mild, and 
he recovered promptly under the usual treat- 
ment for that condition. Some form of medica- 
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tion (possibly paraldehyde), which the patient 
said was “too hot to drink,” was given by 
rectum for the purpose of sedation. There was 
burning pain in the rectum for a short while 
thereafter. The patient required numerous 
enemas for relief of constipation, and after 
one of these enemas a strand of tissue pro- 
lapsed from the rectum. At this point the pa- 
tient was transferred to our care. 

Physical examination revealed the patient 
to be in good general condition. There was 
some residual muscle spasm particularly in the 
facial and abdominal muscles. There was mod- 
erate tympanitic distention of the abdomen. 
Protruding from the rectum was a strand of 
necrotic tissue which appeared to represent the 
entire rectal mucosa. (Fig. 4.) 

After a short period of observation a double- 
barrel colostomy was established in the trans- 
verse colon. Recovery was rapid, and the 
patient was discharged from the hospital to 
be followed as an outpatient. During the en- 
suing months there was gradual and progres- 
sive stenosis of the entire rectum until the 
lumen was almost completely obliterated. Only 
a small amount of water could be forced 
through from the distal colostomy opening. 

The patient continued in good health and 
carried on the usual duties of a farmer. One 
year after his original hospitalization he was 
readmitted for further treatment. It was 
decided to attempt resection of the stenotic 
rectum and reconstruct the bowel. 

The first phase of the operation was done 
through a left rectus incision. There were 
numerous pelvic adhesions. The sigmoid and 
upper rectum were mobilized, a suitable length 
of sigmoid was moved into the pelvis, and the 
peritoneal floor was closed above it. After 
closure of the abdominal wound the patient 
was shifted to the prone position with the legs 
flexed. 

A midline posterior incision was made, 
through which the coccyx and lower two sacral 
segments were removed. There was dense 
fibrosis of all pelvic structures, and the rectum 
was mobilized with considerable difficulty. It 
was found to be completely stenotic to within 
34 inch of the mucocutaneous border. After it 
was freed the rectum was resected and the 


sigmoid anastomosed with a single row of 
sutures to the short cuff remaining at the 
pectinate line. 

Recovery from this operation was uncom- 
plicated; the wound healed by primary inten- 
tion and the patient was discharged after two 
weeks. 

The patient did well at home for several 
weeks, but returned after a month with signs 
and symptoms of low-grade small bowel ob- 
struction. A barium enema examination re- 
vealed the anosigmoidal anastomosis to be 
patent. The small bowel obstruction persisted, 
and three days after admission exploratory 
laparotomy was performed. The peritoneal 
cavity, which a month before had seemed 
normal except for pelvic adhesions, was almost 
completely covered with whitish, inflamed- 
looking nodules. Entry into the peritoneal 
cavity was difficult because the small bowel 
was so matted together and fused to the 
parietal peritoneum. After biopsy of one of the 
nodules the wound was closed. The tissue re- 
moved showed adenocarcinoma. 

The patient went downhill rapidly and died 
three weeks later. Autopsy showed extensive 
diffuse carcinosis arising from linitis plastica 
involving the distal third of the stomach. 

This tumor of the stomach was undoubtedly 
present at the previous operation, although it 
was certainly not evident through the lower 
abdominal incision. Re-examination of the 
tissue removed at the previous operation 
showed several small tumor implants lying 
between the muscular layers of the rectum. 
Apparently the pelvic operation scattered 
tumor cells widely or in some way stimulated 
such rapid dissemination of the growth. 


SUMMARY 


Four cases of unusual anorectal lesions are 
presented and discussed. Because of their 
unusual nature, each was a special problem in 
treatment, and the surgical management 
illustrates some of the less commonly used 
methods of resection of the rectum. 
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Neurilemmoma of the Sigmoid Colon, 


Associated with Diverticulitis As a Cause 


is a benign specific nerve 
sheath tumor and is composed of 
Schwann’s cells, which in a sheath constitute 
the inner cellular covering of nerves. It is an 
encapsulated, firm, fibrillar tumor of the nerves 
of the extremities and viscera. Many names 
for this tumor have been suggested, including 
neurilemmoma, neurinoma, schwannoma, pe- 
ripheral glioma, perineural fibroma, neuro- 
fibroma and peripheral fibroblastoma. 

Stout has divided the benign tumors of nerve 
sheaths into two distinct types, that is, neuri- 
lemmoma and neurofibroma. Neurofibroma is 
unencapsulated, having a tangled network 
showing schwannian sheath proliferation. Spe- 
cial stains show large numbers of neurits. This 
type of tumor may undergo malignant change. 
The neurilemmoma is encapsulated and is made 
up of Antoni type A and Antoni type B tissue. 
Antoni type A tissue is composed of bands of 
cells with their nuclei arranged in parallel 
order. Antoni type B tissue is made up of 
cystic spaces containing gelatinous-like mate- 
rial. According to Murray, both of these tissues 
are specific and can be grown in tissue culture. 
Neurits are seen only in the compressed cap- 
sule. This tumor is non-malignant but it may 
recur locally. 

There is evidence that the Schwann cell 
sheath, which constitutes the inner cellular 
covering of peripheral nerve fibers, is a neural 
crest derivative like the leptomeninges. 

The location of these tumors is varied. No 
mention was noted in the literature of neuri- 
lemmoma in the intestinal tract. Intracranial 
and intraspinal neurilemmomas arise most 
often in the auditory nerve, especially in its 
vestibular branch, and in the posterior roots 
of spinal nerves. They may occur on any other 
cranial nerve except the olfactory and optic 
cranial nerves. They make up about 10 per 
cent of intracranial tumors, and almost one- 
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third of intraspinal tumors. These tumors have 
been reported in the posterior mediastinum, 
usually discovered on routine chest x-ray 
examination. Gross reported a neurilemmoma 
of the humerus, and Hicks and Warren report 
them as being found in large tumor formations 
in the mediastinum, abdominal cavity and 
extremities. Ackerman states that he has seen 
two neurilemmomas involving the tongue and 
several neurofibromas arising in the pharynx. 
He mentions that the fine radicles of the facial 
nerve can be the origin of neurilemmoma, and 
this can be present in the region of the parotid 
salivary gland. Both neurilemmoma and neuro- 
fibroma have been associated with generalized 
von Recklinghausen’s disease, but the neuri- 
lemmoma may be seen without such manifesta- 
tions. The neurilemmomas occur most com- 
monly on the flexor surfaces of the extremities. 

The neurofibroma may become malignant 
and, according to Ackerman, the preferred 
name of this tumor then is neurofibrosarcoma. 
The early malignant changes in a_neuro- 
fibroma are very difficult to detect and may 
consist only of slightly increased cellularity 
with beginning prominence of the nodule. There 
is a tendency to have local recurrences before 
distant metastases occur. 

The differential diagnosis of neurilemmoma 
of the sigmoid colon would include the benign 
tumors such as neurofibroma, singly or asso- 
ciated with von Recklinghausen’s disease, 
fibroma, myxoma, lipoma, hemangioma, leio- 
myoma, endometrioma in females, etc., and 
the malignant tumors such as neurofibrosar- 
coma, sarcoma, lymphoma, carcinoma, argen- 
taffinoma, hemangioendothelioma, hemangio- 
sarcoma, etc. Lymphosarcoma is the most 
common form of sarcoma of the intestinal tract. 
Hemangiosarcoma is a malignant proliferation 
of both fibroblastic connective tissue and 
vascular tissue. Hemangioendotheliomas result 
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from malignant proliferation of endothelial 
cells. Ganglioneuroma is usually benign and 
arises from ganglion cells of the sympathetic 
nervous system. Perithelioma, usually of low 
grade malignancy, arises from perithelium, the 
connective tissue accompanying capillaries and 
smaller vessels. 


CASE REPORT 


A. W. S., a fifty-three year old white man, 
was examined on September 21, 1954. At that 
time he complained of lower abdominal pain, 
especially in the right lower quadrant, and 
difficulty in passing bowel movements of two 
months’ duration. His condition had become 
progressively worse and he had vomited on the 
previous day. Bowel movements had become 
progressively less voluminous but more fre- 
quent, about three to six being noted per day. 
Some mucus had been noted in the stools but 
no blood had been seen. 

Past history revealed that the patient had 
been operated upon for an apparent ruptured 
appendix with abscess formation at the age of 
sixteen. The appendiceal abscess was drained 
and later the appendix was removed. 

Examination revealed a thin, slightly pale, 
middle-aged man. His blood pressure was 
100/60. The abdomen was moderately dis- 
tended. Just medial to the lower aspect of a 
lower right rectus incision scar marked tender- 
ness was noted. Some tenderness was noted 
deep in the left lower quadrant of the ab- 
domen. The prostate gland was normal to 
palpation. 

Laboratory work revealed the urine to be 
entirely normal, and the complete blood counts 
and sedimentation rates to be within normal 
limits. 

The sigmoidoscope was passed to 14 cm. 
Further passing of the sigmoidoscope was 
limited by fixation of the bowel at that area. 
Some mucus and blood were noted on the 
mucous membrane of the bowel. At the level 
of 12 cm. a small polyp was found, which was 
removed. The pathologic diagnosis of this 
tissue was benign polypoid adenoma. 

The barium enema studies were rather dif- 
ficult to complete. The barium flowed into the 
rectum, then hesitated at the rectosigmoid 
area. With a little slow steady pressure and 
kneading, the barium eventually passed this 
area and then readily filled the colon. A Bardex 


bag inflated in the rectum was of some value 
in the further study of this rectosigmoid area. 
Numerous diverticula, ranging in size from 
16 by 44 to 1 by 1 cm., were noted in the sig- 
moid area. There appeared to be marked kink- 
ing of the colon at the rectosigmoid area. 
Evacuation was slow and fairly complete. 
X-ray of the lungs revealed no abnormalities. 

The patient was hospitalized for one week 
and then treated at home by conservative 
methods in an effort to determine if a benign 
inflammatory lesion was present causing ob- 
structive symptoms which would respond to 
a non-residue diet, sulfasuxidine® and terra- 
mycin.® The treatment was continued for three 
weeks and barium enema studies were re- 
peated. It was possible to pass the sigmoido- 
scope for 2 or 3 cm. further, but here the 
passage was limited again by fixation of the 
colon. Barium enema studies revealed little 
or no change, with obstruction of the rectosig- 
moid area still rather marked. 

The patient was admitted to the hospital 
again for elective surgery to relieve the colonic 
obstruction. At surgery the following findings 
were noted: 

The smaii intestine appeared to be moder- 
ately acutely inflamed. There were dense adhe- 
sions between loops of the small bowel and 
between the small bowel and the anterior 
abdominal wall in the right lower quadrant, 
secondary to previous surgery for appendiceal 
abscess. There was a marked inflammatory 
reaction and adherence between a loop of the 
ileum and the sigmoid secondary to diverticu- 
litis of the sigmoid. An indurated area, whitish 
in color, was present on the small intestine 
at the site of adherence to the sigmoid. The 
sigmoid colon was redundant, kinked on itself, 
and was markedly adherent to the surrounding 
parietal peritoneum deep in the pelvis; the 
adhesions caused a kink in the rectosigmoid 
area. There was evidence of an acute recent 
inflammatory diverticulitis. Moderate inflam- 
matory reaction was still present. 

A lower left rectus incision with splitting of 
the rectus muscle was made. The adhesions 
between the small bowel and the sigmoid were 
separated by blunt and sharp dissection. A 
biopsy was taken from the wall of the ileum 
at the site of the attachment to the sigmoid. 
This area of the ileum presented a hard white 
substance imbedded in the wall. The report 
of the frozen section was inflammatory reaction, 
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no malignancy. The defect in the intestinal 
wall was closed. Adhesions between loops of 
the small intestine and between the small 
intestine and the anterior abdominal wall in 
the right lower quadrant were separated. The 
sigmoid colon was further separated from ad- 
herent structures by blunt and sharp dissec- 
tion, and the area was located for resection 
containing an acute inflammatory process and 
several diverticula. The elected site of resection 
was prepared for anastomosis. A segment of 
sigmoid colon about 7 inches long was resected. 
The omentum was placed over the operative 
site and the wound was closed in layers. A 
small Penrose drain was placed on top of the 
closed rectus fascia and brought out in the 
inferior aspect of the wound. 

The pathologic report revealed the following: 
Part one was a resected portion of the sigmoid 
which actually measured 9.5 cm. in length and 
varied from 2.5 to 3.5 cm. in width. Attached 
to it was a small amount of yellow lobular fat, 
part of the fat being appendices epiploicae. 
The structure contained a small amount of 
brownish fecal material; the mucosa was soft 
and rugose throughout, presenting no evidence 
of tumors. On the exterior of the structure, 
however, most of it appeared to be covered by 
fairly smooth-appearing greyish pink serosa. 
One area was present, however, that was 
ovoid, measuring up to 3.5 by 2.5 cm. in 
diameter which lay upon the lateral surface 
of the structure; when sectioned it appeared 
to be an abscess involving the fatty tissue and 
underlying tissue with what appeared to be 
fatty necrosis. This was not reflected within 
the wall as one cut through the tumor. Repre- 
sentative sections of this and of the other 
portions of the structure were taken for his- 
tologic study. 

An additional piece of tissue was taken from 
the serosal covering of the ileum. This meas- 
ured .5 by .7 cm. and was taken also wholly 
for sections and study. 

Histologic examination revealed the follow- 
ing: Several sections of the tissue were re- 
moved. First seen were sections of the bowel 
wall itself including the mucosa immediately 
over the area of tumefaction that was de- 
scribed in the outer portion of the bowel. The 
mucosa appeared to be entirely intact; the 
lymphoid follicles were not markedly increased 
in size. The musculature appeared normal and 
there was no evidence of tumor. In the outer 
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structure, however, including the serosa and 
subserosal connective tissue, a considerable 
degree of inflammatory reaction was seen and 
the actual swelling that was observed appeared 
to be composed of a frank neoplasm that was 
made up of cells which were spindle to ovoid 
in shape. In some instances they retained a 
polarity that was quite remarkable, strands 
and strings of cells passing along together with 
nuclei that tended to be slightly wavy. It was 
therefore believed that this had risen from 
some neurogenic structure within the sub- 
serosal connective tissue of the bowel wall. 
Superimposed upon it had been a fair amount 
of chronic inflammatory reaction which lately 
had become more acute, there being basically a 
tremendous number of lymphocytes and some 
hemorrhage, and superficially a fair number of 
polymorphonuclear leukocytes and some tissue 
necrosis. In a careful search through the tumor 
cells they were seen to be made up of wavy 
bands and bundles of cells with very little 
stroma between them although they appeared 
to be of the connective tissue type. Trabeculae 
were not frequent among the tumor cells. The 
cells appeared fairly uniform in size, shape 
and staining reaction, only a fair number of 
them being exceedingly hyperchromatic. Mi- 
totic divisions were not seen and evidences of 
invasion of the bowel wall were not observed. 
The tumor therefore was benign. In some 
instances tendencies toward palisading of cells 
were seen and occasional poorly formed giant 
cells were observed. The inflammatory reaction 
appeared non-specific. 

Seen also were sections of the biopsy removed 
from the ileum. It was made up of connective 
tissue within which there were considerable 
amounts of inflammatory reaction. The pattern 
was non-specific. Diagnosis: Neurilemmoma, 
subserosal tissue, of colon; chronic ileitis, focal. 

The postoperative treatment consisted of 
continuous Wangensteen suction to combat 
distention, intravenous glucose with elec- 
trolytes and antibiotics consisting of penicillin 
with streptomycin. 

The postoperative course was markedly un- 
eventful. The first two postoperative days the 
patient had a temperature of 1 to 119 degrees 
elevation. On the third postoperative day he 
had a loose bowel movement. The bowel move- 
ments were loose for the next two days and 
there were three to four movements daily. 
They then became of more normal consistency, 
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and the patient has had one to three move- 
ments daily since the operation. 

Postoperatively the patient immediately be- 
gan to improve generally. He gained 10 pounds 
in the first month postoperatively, and one 
month after surgery he returned to his normal 
occupation. 

Barium enema examination taken six weeks 
after operation still showed some hesitancy 
for the barium to pass the rectosigmoid area, 
apparently due to some spasm of the colon in 
this area; however, the barium did fill and 
distend the large bowel well. No evidence of 
any local constriction of the bowel was seen, 
and evacuation was quite complete in six 
hours. 

Sigmoidoscopic examinations seven weeks 
postoperatively revealed moderate fixation of 
the sigmoid colon above 17 cm., but good 
visualization was permitted to 22 cm. No 
abnormalities were seen. 


COMMENTS 


A case of neurilemmoma of the sigmoid 
colon associated with diverticulitis causing 
obstruction has been presented. This is a rare 
tumor and is infrequently found in the intes- 
tinal tract. It is important to differentiate 
the nerve sheath tumors, consisting of neuri- 
lemmoma and neurofibroma, because although 
the neurilemmoma is entirely a benign tumor, 
neurofibroma may become malignant. It is 
often difficult to designate whether or not a 
neurofibroma is malignant. There is a tendency 
for repeated local recurrence of neurofibroma 
before there is evidence of distant metastases. 
There is also a tendency with each recurrence 
to have increasing microscopic evidence of 
malignancy. 

Neurilemmomas may be associated with von 
Recklinghausen’s disease (multiple neurofibro- 
matosis) and they may be associated with 
neurofibromas undergoing malignant change; 
hence neurilemmoma, neurofibroma and neuro- 
fibrosarcoma may exist in the same area. 


The treatment of neurilemmoma is surgical. 
While mere removal of the tumor renders a 
cure, the diagnosis is made by microscopic 
examination of the tissue. Therefore wide 
excision is advisable since one has to dis- 
tinguish between this tumor and neurofibroma 
or neurofibrosarcoma. Where it is difficult to 
perform a wide excision, frozen section exami- 
nation of removed tissue may be suggested 
as an aid in establishing the minimal limits of 
excision. However, in this type of tumor such 
a procedure may not prove practical because 
of the difficulty in determining evidence of 
malignancy, particularly if there has been some 
degenerative changes such as mucoid degenera- 
tion, necrosis, hemorrhage and cyst formation. 

In this case the relationship of neurilem- 
moma to diverticulitis would be the same as the 
relation of neurilemmoma to a chronic in- 
flammatory process elsewhere in the body. 
The relationship here is believed to be coinci- 
dental and the usual treatment was directed 
for the handling of lower large bowel obstruc- 
tion. Since neurilemmoma was diagnosed and 
not neurofibroma, no plan of observation for 
the recurrence of this tumor has been insti- 
gated, merely the usual follow-up observation 
for a postoperative case of diverticulitis. 
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Urachal Cyst 
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cooing urachus and urachal cyst, while not 
rare entities in infancy, are infrequently 
found in adults. In a review of the literature 
up to 1952 Sterling and Goldsmith! were able 
to collect only twenty-eight proved cases of 
urachal tract disease in which the symptoms 
and signs appeared after the age of five years. 
Urachal anomalies are susceptible to infection, 
but intraperitoneal perforation is an extremely 
rare complication. In only one of twenty-eight 
cases collected by Sterling and Goldsmith did 
this complication develop (originally reported 
by Everett?). Tauber and Bloom® reported the 
case of a two and a half year old boy with 
perforation of an infected urachal cyst which 
simulated an appendiceal abscess. 


CASE REPORT 


A twenty-one year old white man (HRN 
30 532) was admitted on June 6, 1952, because 
of severe abdominal pain. His illness had begun 
insidiously with the development of mild peri- 
umbilical discomfort five days before admis- 
sion. On the following day he noted a small 
amount of dark, foul-smelling umbilical dis- 
charge. The symptoms continued with the 
same intensity until the night before admission 
when he experienced an acute episode of severe 
abdominal pain, followed by intermittent 
crampy lower abdominal pain. He became 
anorexic but did not vomit. Bowel movements 
were normal. 

Four months earlier he had experienced peri- 
umbilical pain associated with a “sticky” 
bloody umbilical discharge. Hygienic care 
resulted in prompt subsidence of his symptoms. 

Pertinent findings on physical examination 
were limited to the abdomen. A dirty purulent 
exudate was observed to emerge from an 


edematous, inflamed umbilicus. A small con- 
cretion of inspissated debris was removed from 
the umbilical pouch. Both tenderness and 


Fic. 1. Diagrammatic sagittal view of operative 
findings. 


rebound were present over an area 5 cm. in 
diameter around the umbilicus. Tenderness 
was most marked in the midline inferiorly. No 
mass was palpable. The abdomen was not dis- 
tended and bowel sounds were normal. Rectal 
examination revealed tenderness high in the 
midline, referred to the anterior abdominal 
wall as well. His temperature was 100.2°F., his 
pulse 80 and his blood pressure 124/80. White 
blood count was 12,500 with 86 per cent 
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Fic. 2. Dissection of umbilicus with urachal tract in extraperitoneal stratum. 


Fic. 3. Probe passing from external umbilical sinus through cyst into patent urachus. 


neutrophils. Urinalysis and roentgenograms of 
the chest and abdomen were normal. 

The preoperative diagnosis was “acute 
surgical condition of the abdomen,” probably 
resulting from a complication of persistent 
vitelline duct. 

An exploratory laparotomy was performed 
under spinal anesthesia through a mid-ab- 
dominal right transverse incision which encir- 
cled the umbilicus. The appendix was normal. 
A firm mass could be felt in the anterior 
abdominal wall, in the midline. It was extra- 
peritoneal and extended from the dome of the 
bladder to the umbilicus. A perforation from 
the mass into the peritoneal cavity was sealed 
by attachment of indurated and hemorrhagic 
greater omentum. (Fig. 1.) While freeing the 
omentum, a small amount of odoriferous 
purulent material emerged from the point of 
perforation. A pure culture of Staphylococcus 
aureus was grown from this exudate. A cord- 
like structure was dissected inferiorly from the 
umbilicus to the dome of the bladder in the 
extraperitoneal stratum. (Fig. 2.) The tract 
was divided at the bladder and the distal end 
transfixed. 

A probe was passed from an external umbili- 
cal sinus through the infected cyst into the 
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patent urachus. (Fig. 3.) A point of rupture 
was present at the junction of the urachal cyst 
with the tract. Microscopic examination re- 
vealed a cornified squamous epithelium lining 
the cyst, with marked infiltration by neutro- 
phils and round cells. 

The patient was discharged to duty after a 
ten-day uneventful postoperative course. He 
was entirely well when examined twenty-two 
months later and had had no _ untoward 
symptoms. 


COMMENTS 


The presence of persistent or recurrent drain- 
age from the umbilicus most commonly results 
from omphalitis, an anomaly of the urachal 
tract, or an anomaly of the omphalomesenteric 
duct. The presence of genitourinary complaints 
and the character of the drainage material will 
frequently suggest the diagnosis: Clear fluid 
with genitourinary complaints is indicative of 
a patent urachal tract; fecal material strongly 
indicates bowel communication; and purulent 
discharge without genitourinary complaints, 
a local inflammatory process. Radiographic 
visualization of dye injected into an umbilical 
sinus, cystoscopy and cystogram when indi- 
cated will usually establish the diagnosis. 
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Perforation of Infected Urachal Cyst 


Failure to investigate adequately the under- 
lying cause for persistent umbilical drainage 
may result in the development of complications 
such as closed-space infection, bladder infec- 
tion or peritonitis from perforation. 


SUMMARY 


1. A patient with an acute abdominal syn- 
drome caused by the intraperitoneal perfora- 
tion of an infected urachal cyst is reported. 


2. Adequate early investigation of persistent 
or recurrent umbilical discharge is stressed. 
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KisTNER and Smith studied the effects of routine administration of 
dicumarol in a very large series of cases of major surgery performed on 
women over the past five to ten years, and found that the incidence of 
postoperative thromoembolism was considerably reduced, probably by 
this prophylactic therapy. These patients usually received 100 to 200 mg. of 
dicumarol every fourth day during their hospital stay, starting with the 
night prior to surgery. The idea seems well worthy of further trials as no 
untoward results, except slight ones, occurred. There were no fatalities, 
hemorrhagic or otherwise. Recently dicumarol has been given in the aver- 
age case without any laboratory control. (Richard A. Leonardo, M.D.) 
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Buschke-Loewenstein Tumors 


(Giant Condylomata Acuminata) 


N 1896 Buschke! described a form of condy- 
lomata acuminata with the clinical, but not 
the histologic appearance of penile carcinoma. 

Whereas Buschke was the first one to 
analyze the condition clearly, he was not the 
first one to observe and report it. In 1804 
Martens and Tilesius!? published an Atlas of 
Venereal Diseases. They show a picture (Fig. 17 
of their article) which reminds one of the dis- 
ease with which we are concerned. Ricord® in 
1851 wrote a treatise on venereal diseases. In 
Figure 48 of his article he pictures what he 
describes in his own words as “vegetations 
frambésiées avec phimosis et perforation du 
prepuce.” (The latter two sources were not 
available in original form and are quoted from 
Frei.) Ricord cautioned not to confuse these 
lesions with carcinoma. Considering the status 
of the diagnostic means at his command this 
was indeed a remarkable observation. For the 
same reason we should not hold it against the 
authors if they include the disease among those 
called “venereal.” 

In later years Buschke and his co-worker 
Loewenstein as well as Frei, Muehlpfordt 
and Treite wrote of this medical phenome- 
this country Gersh*7 devoted 
several publications to the same problem. 

Clinically, one is dealing with a lesion of the 
following characteristics: inside a phimotic 
prepuce develops what looks like an ordinary 
condyloma acuminatum. Soon nodular areas 
of induration appear in the prepuce and later 
in the skin of the penile shaft, particularly in 
its dorsal aspect. Gradually perforations occur 
in the periphery of these nodules. Out of the 
resulting fistulas sprout new condylomas and 
putrid smelling pus. The fistulas merge and 
leave large holes in the skin of the penis and 
prepuce. Eventually the penis may more or less 
be grown over with condylomatous masses. 

In an ordinary condyloma the strata are 
histologically well differentiated and the epi- 
thelial proliferation never goes beyond a cer- 
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tain depth. This is basically the structure of a 
so-called giant condyloma. The only important 
histologic as well as clinical distinction is the 
tendency to grow into deeper tissue layers. 
This growth in depth is, however, strictly one 
by expansion and not infiltration. Nevertheless, 
the tissue in front of the on-coming condyloma 
masses, particularly the corpora cavernosa, 
can be destroyed by compression. 

There is always an area of “skirmishing” 
round cells to be found between the normal 
tissue and the condyloma. Although one may 
find a few epithelial pearls, there is no disorderly 
structure or growth, no invasion of lymph or 
blood vessels and no metastasis. Any lymph 
node enlargements are due to inflammation. 

Certainly the destruction of tissue is a sign 
of malignancy but it is of utmost importance 
whether it is done by expansion or carcinoma- 
tous infiltration. 

This problem has caused some confusion in 
the literature. The point in question clearly 
is whether or not these lesions are precancerous. 

Freudenthal and Spitzer® talk about “‘condy- 
lomatoid precanceroses”’ and “‘condyloma-like 
carcinoma.” Muehlpfordt'*® also uses the same 
expression. He argues that the histologic 
diagnosis should not be decisive and prefers 
what he calls the “‘much simpler and safer 
clinical conception of malignancy.” He cites 
two cases, one of Israel'® in which a truly pre- 
cancerous condition existed. However, this 
clearly showed up in the microscopic slide. In 
the second case, the first biopsy showed condy- 
loma and the second proved to be carcinoma 
of the frenulum. It is a basic rule that biopsies 
have to be extensive and there is always a 
possibility of the described carcinoma of the 
frenulum having been the primary lesion, 
causing the formation of secondary condy- 
lomas by its decomposition. The same can be 
said about the case reported by Herman.? No 
one can contest the fact that any fibroepi- 
thelioma, as a condyloma is, can occasionally 
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progress into a carcinoma. It is possible that in 
Muehlpfordt’s case such a condition existed. 
He talks of Unna-Delbanco disease and actu- 
ally describes an acanthoma which is some- 
thing different than a condyloma acuminatum. 
The term “precancerous’”’ cannot be used 
loosely. According to Borst and Meyer one 
would have to conceive that transformation of 
a certain tissue into carcinoma is the rule and 
not the exception. Treite had observed condy- 
lomata acuminata with several recurrences 
over a period of twelve years. Finally squamous 
cell carcinoma developed. Quoting the afore- 
mentioned thesis of Borst and Meyer, he still 
declined to call the primary lesion precancerous. 

Etiologically no clear-cut explanation for the 
formation of condylomas has been advanced. 
There is the possibility of a filtrable virus. 
However, there is also no doubt that the mois- 
ture and irritation of the smegma in the pre- 
putial space is at least a strong supporting 
factor as Gersh has stressed. 


TREATMENT 


Radiation treatment has been tried without 
success. One may hesitate to use podophyllin 
in such an extensive lesion. Fulguration has 
been used and evidently was sufficient in some 
cases. Surgery is the treatment of choice. It 
may vary from local excision by knife or electro- 
loop to amputation of the penis. 

-A comparatively large number of amputa- 
tions of the penis are cited in the literature. 
Some cases are reported cured with less formid- 
able methods. Frei, who reported five cases 
treated by fulguration, desiccation and circum- 
cision, is the only author mentioning a plastic 
repair using scrotal skin. No argument shall 
be presented against amputation because it is 
extremely difficult to judge a case without 
having actually observed it. The large number 
of recurrences make it mandatory to remove 
all pathologic tissue in the first stage of any 
treatment. 

We present our case because its outcome 
should encourage an attempt of radical, yet 
conservative treatment even in an advanced 
stage of the disease. 


CASE REPORT 


W. D. was a thirty year old, white, un- 
married man. His family and personal history 
were non-contributory. Fifteen years prior to 
admission he had gonorrhea and was cured 


without sequelae. He was never circumcised 
and was perfectly well until about mid-October, 
1950. He then observed that his penis began 
to swell and became hard around the edges of 
the prepuce. He was unable to pull his foreskin 
back and a slight discharge appeared. Soon he 
felt an indurated area on the dorsal portion of 
the shaft of the penis about in mid-length. He 
was treated with penicillin injections. On 
December 13, 1950 he was hospitalized be- 
cause there was no response to treatment. 

Physical examination was negative except 
for local findings. Blood pressure was 108/62. 
Temperature ranged between 98° and 99°F. 
during the whole period of hospitalization. 
Urinalysis revealed the following: pH 4.5, 
albumin negative, sugar negative. Microscopic 
examination showed a few white and red blood 
cells. Kline test was doubtful (repeat was nega- 
tive). Sedimentation rate was 60 mm. in 
60 minutes. Hemoglobin was 13.5 gm. per cent. 
White blood count was 10,500 with eosinophils 
3 per cent, stab forms 2 per cent, segmental 
neutrophils 75 per cent, lymphocytes 15 per 
cent and monocytes 5 per cent. 

The penis was swollen to three times its 
normal size and there was considerable edema. 
The urethral orifice was just visible in the 
ring of the much enlarged prepuce. The middle 
third of the penile shaft was very indurated 
but not tender and there were four areas of 
ulceration with a central depression and a 
peripheral corona of cauliflower type granula- 
tions, which readily bled. The largest one of 
these areas measured 2.5 by 2 cm. A foul- 
smelling white-yellow pus oozed from the 
prepuce and the perforations. The remaining 
skin of the shaft was very tight and there was 
bilateral, painless, inguinal adenopathy. 

On December 13, 1950, a dorsal slit was done. 
The prepuce was found to be filled with condy- 
lomas. Biopsies were taken from the prepuce 
and the shaft tissue. Pathologic report indi- 
cated heavily inflamed loose connective tissue 
lined on one side by masses of papillary struc- 
tures, with marked hyperplasia and hyper- 
trophy of the Malpighian layers of covering 
squamous cell epithelium with acanthosis, mild 
parakeratosis and balloonization of cells. There 
were numerous bands of delicate connective 
tissue within the narrow stalks of papillae 
extending between the epithelial masses into 
the surface. In the stalks were round and 
mononuclear cells, sometimes perivascularly 
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arranged. In the grooves between the papillae 
much parakeratotic, sometime hyalinized mat- 
ter and blood was found. 

In the subepithelial spaces there was con- 
siderable round and mononuclear cell infiltra- 
tion occasionally in perivascular arrangement, 
also enlargement of vascular spaces. 

There was no invasion of epithelium into the 
underlying tissue. Occasionally, small granu- 
loma-like structures were seen in the sub- 
epithelial connective tissue, consisting mainly 
of round, mononuclear and, rarely, giant cells 
of foreign body type. 

Diagnosis was condyloma acuminatum of 
foreskin of penis with extensive papillary 
formations and acanthosis, occasionally peri- 
vascular arrangement of cells. 

The patient was discharged on December 22, 


148 


Fic. 1. Photograph showing the condylomas of the preputial sac and the dorsal 
shaft perforation; the other ones being lateral are not visible. (P illustrates the 
perforation on the shaft.) 


1950. Treatment with antibiotics locally and 
by Injection was continued. 

The pathologic process progressed and he 
was seen by us on February 15, 1951. The 
description of the local lesion would be the 
same as the one on his first hospital admission, 
only that the areas of ulceration had enlarged 
and following the dorsal slit the glans was 
more visible. (Fig. 1.) 

Clinical impression was penile carcinoma. 
The patient was hospitalized on February 19, 
1951. General examination revealed nothing 
new. In general the laboratory findings were 
similar to the ones at first admission. On 
February 21st an extensive biopsy in depth 
was made; hemorrhage had to be controlled 
by fulguration. The specimen, 2 by 1.5 by 
0.7 cm., was again diagnosed as “‘condyloma 
acuminatum.” The first pathologist submitted 
it to another institution. The diagnosis was the 
same. 

In spite of the wide extension we decided to 
try preservation of the penis but were con- 
vinced that we should sacrifice the larger 
portion of the skin and do a secondary plastic 
procedure. On February 24th the operation 
was performed under general anesthesia. After 
preparation and draping, a tourniquet was 
placed on the base of the penis. The skin was 
excised about 114 cm. distance from the base 
to the glans. This included all the fungating 
masses. Laterally an incision was made at 


* Fic. 2. Inflammatory reaction at base of condyloma. 
ght 


Fic. 3. Stage 1 of plastic repair with bridge flap. 


least 14 cm. into normal tissue. This left a 
narrow bridge of cutaneous covering over the 
corpus spongiosum. The fascial layer was 
removed and the corpora cavernosa were 
exposed. On one area, dorsally to the left of 
the midline, the condylomatous tissue had 
expanded into the corpus cavernosum. There 
we had to open and remove part of the corpus 
in order to be radical. Anteriorly the corona was 
sacrificed and on one spot a small portion of the 
glans, which otherwise was remarkably free of 
disease. All together 85 gm. of tissue was 
removed, the largest condylomatous area 
measuring 7 by 4 by 1 cm. (Pathologic diagno- 
sis again was condyloma acuminatum.) (Fig. 2.) 

The edges of the glans were fulgurated. The 
defect in the left corpus cavernosum was 
closed with lockstitch suture and the tourni- 
quet removed. The larger vessels were clamped 
and tied. Other bleeding points were taken care 
of by suture ligation and fulguration. The skin 
on the lower surface as well as on the base was 
prevented from retracting by a few situating 
sutures. 

The wound was treated with aureomycin 
ointment and the patient was placed on oral 
medication with the same drug, 250 mg. every 
six hours for ten days. He was discharged on 
February 28, 1951. After five weeks, the wound 
was clean, all catgut having been dissolved or 
absorbed, and there were healthy granulations 
with no signs of recurrence. 

On April 3, 1951, he was hospitalized for 
stage 1 of the plastic repair operation which was 
performed on April 4th under general anes- 
thesia. After preparation and draping, re- 
dundant granulations were removed from the 
penile wound. The skin edges on the dorsal 
portions of the glans and the base were fresh- 
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Fic. 4. Final result. 


ened. A bridge flap about 5 cm. in width was 
formed from the anterior aspect of the left 
side of the scrotum, leaving both ends attached 
to the scrotal skin, but with sufficient clearance 
to accept the penis comfortably. The edges 
were attached to the glans and skin of the 
penile base. (Fig. 3.) 

Again aureomycin dressings were applied 
and oral medication with the same drug was 
given. The patient was discharged on April 5, 
1951. The flap took well. 

In the subsequent admissions, first the left 
pillar of the bridge and later the right one was 
severed after test and the edges united with 
the small skin island on the lower surface of 
the penis, the glans as well as the skin of the 
penile base. 

By August, 1951, the transplant began to 
thin out and the penis appeared fairly normal. 
Inguinal lymphadenopathy had subsided. 
(Fig. 4.) 

Functionally there has been no complaint. 
The patient was married on December 25, 1951. 
He has been seen repeatedly since and to date 
there is no sign of recurrence. 


COMMENTS 


So-called giant condylomata acuminata 
““Buschke-Loewenstein tumors” are a rare 
variation of simple condylomata acuminata 
and, like these, generally originate in the 
preputial sac. Histologically they appear alike 
except for a pronounced front of round cell 
infiltration between the papillomatous struc- 
ture and the normal tissue. Whether these 
round cells themselves play a role in the rapid 
expansion of these tumors or whether they are 
the expression of a yet unknown virus type 


— 
= 
. 
* 
e 
4 
2 
~ 
: 


agent remains unknown. The tumors are easily 
mistaken for penile carcinoma because of 
their rapid growth and tendency to involve 
outside of the prepuce the whole shaft of the 
penis. A pure clinical conception of the disease 
has led to a certain confusion in nomenclature. 
The terms “giant condylomas”’ or ‘‘carcinoma- 
like condylomas” are perfectly in order. 
However, one must absolutely reject the classi- 
fication of ‘‘condylomatoid precancerosis.” 

It must be kept in mind that the aggressive- 
ness of these tumors is by expansion and pene- 
tration, not by infiltration as in the case of a 
carcinoma. The histologic diagnosis of proper 
biopsies must guide our plan of treatment. 
Because their growth is so rapid, we advocate 
early, radical yet preserving surgery, meaning 
removal of all involved skin into normal tissue 
(in width as well as in depth) even if it should 
involve partial re ection of the corpora caver- 
nosa. Plastic procedures can follow as soon as 
the disease is controlled. 


SUMMARY 


A case of giant condylomata acuminata with 
extensive destruction of penile skin and expan- 
sion into one corpus cavernosum is presented. 
Radical removal of all diseased tissue into 
normal structures and secondary plastic proce- 
dure resulted in cure. 

Pathology, nomenclature and treatment are 
discussed. 
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An Unusual Urethral Fistula Site 


A. Estrin Comarr, M.D.* AND ErNEsT Bors, Long Beach, California 


From the Paraplegia Service, V. A. Hospital, Long Beach; 
the Department of Urology, College of Medical Evangelists, 
Los Angeles;* and the Department of Urology, Medical 
School, University of California at Los Angeles.+ 


— paper describes a urethral fistula asso- 
ciated with bilateral removal of the 
ischium. This complication of spinal cord 
injuries has not been noted in the literature 
and has been observed in only two cases of 
approximately 1,000 at this center. 

Case 1. Patient L. S. was injured on April 
20, 1945. He sustained a complete spinal cord 
lesion below T10. The patient’s condition was 
complicated by multiple bedsores requiring 
many operations including bilateral removal 
of the ischium. He had a well functioning 
neurogenic bladder. 

The patient’s last readmission was on 
October 7, 1952. Inspection showed a severe 
generalized edema. Over the medial edge of the 
ischium scar on the right a draining sinus was 
noted. Pressure over the site brought forth a 
copious amount of necrotic tissue. Laboratory 
observations revealed 12 gm. of protein in the 
twenty-four-hour urine specimen. The Congo 
red test showed amyloidosis. 

A cystourethrogram was made which re- 
vealed a large diverticulum at the site of the 
previously resected ischial tuberosity. This 
was connected to the membranous urethra. 
Urethroscopy revealed a large opening on the 
right lateral aspect of the membranous urethra. 
The opening was large enough to admit a 
No. 24 panendoscope. Inspection of the 
diverticulum disclosed necrotic tissue hanging 
from the irregularly surfaced stump of the 
inferior pubic ramus. 

A suprapubic cystostomy was performed on 
November 10, 1952. Although the patient was 
placed on his abdomen, the urine continued 
to drain from the ischial sinus. After treating 
the patient for hypoproteinemia edema, the 
urethra was severed with occlusion of the 
apex of the prostate through the perineum on 
September 30, 1953. Following the operation 
the edema increased and the condition became 


irreversible. Meanwhile, the ischial sinus 
stopped draining, but there was some drainage 
from the urethra. The patient’s condition be- 
came worse and he died of amyloidosis on 
December 29, 1953. 

Case u. Patient J. G. was injured on 
December 21, 1947, and sustained a complete 
spinal cord lesion at Tio. The patient’s con- 
dition was complicated by multiple bedsores 
requiring many operations including bilateral 
removal of the ischium. He had a well func- 
tioning neurogenic bladder. A partial resection 
of the left ureter was performed because of an 
obstructing kink. Five days after the operation 
the inflamed kidney hemorrhaged severely 
which necessitated a nephrectomy of the left 
portion of the kidney. 

The patient was readmitted because of a 
sinus tract at the medial portion of the pre- 
vious right operative area. The Congo red test 
showed amyloidosis. 

Cystourethrography indicated the condition 
to be the same as that in the previous case. 
(Fig. 1.) Upon urethroscopy the opening of 
the urethral fistula was noted at the same level 
as in Case 1, but was too small to admit the 
panendoscope. 

Preoperative study revealed three kinks in 
the ureter; the lowest kink could not be passed 
by a catheter. Consequently, the method of 
choice for this patient was believed to be a 
cutaneous ureterostomy which was performed 
on March 19, 1954. 

The ischial sinus stopped draining imme- 
diately and one week later the skin over the 
sinus tract was completely healed. A cysto- 
urethrogram was again taken which showed the 
disappearance of the diverticulum. (Fig. 2.) 


COMMENTS 


The fistula in Case 1 occurred nearly four and 
one-half years after a successful removal of the 
right ischium. In Case 11 it occurred two and 
one-fourth years after closure of the right 
ischial bedsore. Therefore, previous infection is 
not believed to be the cause of these fistulas. 
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Fic. 1. Cystourethrogram of patient J. G. Diverticulum is noted connected to the urethra. This diverticulum 


occupied the space of previous removal of the ischium. 


Fic. 2. Diverticulum has disappeared following the cutaneous ureterostomy. Note the bilateral removal of the 


ischium. 


The pathogenesis is as follows: Both patients 
underwent bilateral removal of the ischium. 
Subsequently, when sitting, the patient rested 
on the remaining bony prominence of the 
inferior pubic ramus. Persistent pressure pro- 
duced a typical bedsore due to local ische- 
mia, necrosis and infection. This infection 
probably spread through the two layers of 
the urogenital triangle or diaphragm which is 
normally attached to both ischiopubic rami but 
was -detached during the previous removal 
of the ischia. The necrosis penetrated grad- 
ually through the surrounding tissue into the 
urethra. 

It is interesting that both patients had 
amyloidosis. The amyloidosis was believed to 
be due primarily to the bedsores with bone 
involvement rather than to pathologic change 
of the urinary tract which was only the sec- 
ondary cause. 

Proper care of the skin may have prevented 
the ischial bedsores, removal of the ischia and 
would, in turn, have prevented the urethral 
fistulas. 

Since this report was made, two other pa- 
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tients have been found with bilateral removal 
of the ischium. 


SUMMARY 


Two case studies of unusual urethral fistulas, 
complicated by bilateral removal of the ischium 
have been presented. 
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From the Department of Surgery, State University of New 
York, Upstate Medical Center at Syracuse, N. Y. 


ops incidence of internal biliary fistulas is 
greater than is generally appreciated. The 
range of occurrence in patients with chole- 
cystitis and in those undergoing biliary surgery 
is reported between 0.5 and 5 per cent. Reviews 
of autopsy series cite fewer instances of internal 
biliary fistulas. 

Fistulous communication may occur between 
the gallbladder and any adjacent viscus, 
radicles of the biliary tree, or rarely the greater 
veins. The most common hollow viscus in- 
volved is the duodenum, and the least common, 
the stomach. Judd and Burden! included six 
biliary-gastric cases in a report of 153 internal 
biliary fistulas. Dean’s review? of twenty-nine 
fistulas included only one with involvement of 
the stomach. In a group of 272 cases of biliary- 
enteric fistulas studied by Hicken and Coray* 
4.4 per cent involved the stomach. 

Symptoms usually accompany long-standing 
biliary tract disease. No particular symptom 
complex can be pathognomonic. However, an 
acute episode of abdominal distress followed 
by the appearance of calculi in stool or vomitus 
should clinch the diagnosis. The roentgenologic 
aspects have been reviewed extensively by 
Borman and Rigler, Hicken and Coray, Jenkin- 
son and Lowry, and others.*~? Further review 
of the general features of internal biliary 
fistulas will not be made here. 

This cholecystogastric fistula is reported 
because of the unusual way in which symptoms 
appeared. In addition, the manner by which 
such fistulas are formed is demonstrated in 
the following case. 


CASE REPORT 


This patient, a forty-nine year old white 
housewife, had had tarry stools for one week’s 
duration four weeks previous to hospitalization. 


' Subsequently increasing fatigue and weakness 


developed. Following an episode of black 
emesis, she consulted her physician who found 


Incomplete Cholecystogastric Fistula 


Bruce E. CHAMBERLAIN, M.D., Syracuse, New York 


her hemoglobin 8.5 gm., and referred her to the 
hospital. 

For twelve years the patient had had “‘gall- 
bladder attacks” which consisted of epigastric 
distress, intolerance to fatty foods, excessive 
eructation and an episode of jaundice ten 


Fic. 1. Diagrammatic representation of the incom- 
plete cholecystogastric fistula with intramural gastric 
pouch of gallstones. 


years ago. Recent appetite had remained good 
and weight was maintained at 180 pounds. 
Bowel habit had been regular without recent 
change except for black stools. At no time had 
there been severe abdominal colic. Further 
past history and review of systems were 
non-contributory. 

Physical findings on admission included 
normal temperature, pulse, respirations and 
blood pressure. The patient was obese and 
slightly pale. There was mild epigastric and 
right upper abdominal quadrant tenderness 
but no palpable mass. 

Hemoglobin was 10.2 gm. and hematocrit 
30 vol. per cent. Leukocytes and smear were 
normal. Urine was negative. Non-protein 
nitrogen was 27 mg. per cent; prothrombin 
time, 100 per cent; blood sugar, 96 mg. per cent 
and glucose tolerance curve was normal. Serum 
amylase was 7 units; total serum bilirubin, 
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0.3 mg. per cent. Gastric analysis with hista- 
mine showed a response of 108 degrees free 
acid and 178 degrees total acid. 

X-ray of the chest was negative. Cholecysto- 
gram showed no function of the gallbladder. 
Barium enema was normal. Gastrointestinal 
series demonstrated an extramucosal defect 
in the antrum of the stomach. On the lesser 
curvature side 5 cm. proximal to the pylorus, a 
mucosal erosion was visualized. The roent- 
genologist was of the opinion that an abnormal 
gallbladder with adhesions could explain the 
findings, although an extramucosal gastric 
tumor could not be ruled out. 

After 1,000 cc. whole blood and forty-eight 
hours’ bowel preparation with terramycin, the 
patient was operated upon on her tenth hospital 
day. Numerous dense adhesions were encoun- 
tered. A globular mass 3 by 6 cm. containing 
numerous stones was palpated within the wall 
of the stomach. The gallbladder was freed and 
the stomach was opened above the mass. An 
exploring finger in the stomach and duodenum 
confirmed the intramural position of this mass. 
There was an hourglass constriction between 
this pouch of stones and the gallbladder. The 
gallbladder contained stones and was fibrotic. 
Cholecystectomy and choledochotomy was 
carried out with subtotal gastric resection. 
The pathologic report was chronic cholecystitis 
and cholelithiasis. The intramural sac of calculi 
in the stomach was lined with granulation 
tissue and covered by serosa and mucosa. 

The patient’s course was uneventful and 
she was discharged on her eleventh postopera- 
tive day. When seen three years later she was 
symptom-free. 

Comment. This case report cites a unique 
cholecystogastric fistula caused by biliary 
calculi. The pathologic process of formation of 
such a fistula has been observed. 

Long-standing inflammatory disease of the 
gallbladder with associated calculi produced 
surrounding adhesions involving the stomach. 
Exacerbations of inflammatory reaction oc- 
curred, and with obstruction of the cystic duct 
the stomach wall was eroded. This fistula was 
incomplete because of an intact gastric mucosa. 
It should be emphasized that the mucosal 
ulceration reported by x-ray was not demon- 


strated in the surgical specimen. This is also 
evidence that the fistula did not occur prima- 
rily as the result of peptic ulceration of the 
stomach with perforation. The majority of 
internal biliary fistulas are caused by gall- 
bladder calculi (85 to go per cent) whereas 
only 5 to 6 per cent of these fistulas are the 
result of peptic ulceration. 

This fistula was nearing the stage of com- 
pletion heralded by the gastric mucosal erosion 
and hemorrhage. Progression of the process 
would have released numerous calculi into the 
stomach which could have been vomited or 
passed per rectum. Such an event would have 
facilitated an earlier diagnosis. However, 
without such obvious factors this patient 
presented an interesting problem of an incom- 
plete cholecystogastric fistula with intramural 
gallstones, simulating a gastric neoplasm. (Fig. 
1.) This problem has been cited in the literature. 
Among three other cases reviewed at the Uni- 
versity Hospital, one was similar. Operation 
performed for a gastric neoplasm disclosed a 
complete cholecystogastric fistula caused by 
chronic cholecystitis. 


SUMMARY 


A case of incomplete cholecystogastric 
fistula has been presented. This case has been 
shown to be a problem of diagnosis in respect 
to gastrointestinal hemorrhage and _ gastric 
neoplasm. 
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greasy of a hip does not necessarily re- 
sult in a weak and unstable joint. Two 
methods of therapy following resection have 
been suggested, either external support or 
reconstructive methods to produce stability. 
Taylor! provided a bucket-top caliper and 
crutches. Sir Robert Jones? attached the 
greater trochanter with its muscles to the 
remains of the femoral neck after resection of 
the head. This procedure was later modified 
by Girdlestone.* Milch* performed a Schanz 
osteotomy after excising the femoral head and 
neck which ensured stability. Another proce- 
dure was described by Harmon! in which the 
neck of the femur was reconstructed to articu- 
late with the acetabulum. In accordance with 
the present trend, a prosthesis might be 
inserted as a substitute. However, no recon- 
structive procedures were performed following 
resection of the hips in the cases presented here 
because of severe infections of joints. Strong 
and stable hips developed due to a phenomenon 
which is described in each case report. These 
end results were not anticipated, nor were they 
due to any planned treatment or regimen. 


CASE REPORTS 


Case1. A thirty-three year old white man, 
a rehabilitation case worker, was admitted on 
April 18, 1950, as a transfer from another 
hospital. He had sustained an open, com- 
minuted, trochanteric fracture with an ante- 
rior dislocation of the head and neck of the 
right femur, an open, comminuted fracture of 
the left tibia and fibula and other fractures 
following an automobile accident on March 11, 
1950. Gangrene of the left lower extremity 


Stability Following Hip Resection for 
Infection 


Peter L. CaRNESALE, M.D., OWEN E. MILLER, M.D. AND EpwarD K. RartH, M.D., 
Milwaukee, Wisconsin 


necessitated an amputation through the middle 
third of the left femur. 

The stump of the left thigh was in good 
condition. There was a large decubitus ulcer, 
8 inches by 6 inches, over the right buttock 
and sacral area. A sinus tract extended into the 


Fic. 1. Anterior fracture dislocation of the right hip 
(April, 1950). 


right hip joint from which drained seropurulent 
material. The head of the femur could be 
palpated indicating a hard mass under the skin. 
An x-ray taken upon admission (Fig. 1) shows 
a severely comminuted fracture of the right 
hip, which was open with anterior dislocation 
of the proximal fragment. 

Laboratory observations were as follows: 
white blood count 11,100, hemoglobin 14 gm., 
sedimentation rate 47, serology negative, 
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Fic. 2. Illustrates proliferation of dense tissue from 


proximal end of femur (October, 1950). 


protein 5.96 per cent, albumin 3.18 ad cent 
and globulin 2.78 per cent. 

The patient was placed on a Sorseee frame 
and skeletal traction was applied to the right 
lower extremity. Repeat cultures of the sinus 
tract revealed a mixed infection of Pseudo- 
monas aeruginosa and alpha streptococcus. 
The decubitus was débrided, a diet high in 
protein and vitamins was provided and anti- 
biotic treatment in the form of streptomycin 
0.5 gm. twice daily and penicillin 150,000 units 
twice daily was instituted for about eight 
weeks. Thrombophlebitis of the right saphenous 
vein which developed on May 2, 1950, re- 
sponded to anticoagulant therapy. 

The sinus tract over the right hip closed by 
May 15, 1950, and the decubitus ulcer was 
covered by a sliding pedicle flap of skin on 
May 17, 1950. An open reduction of the frac- 
ture dislocation of the right hip was performed 
on June 30, 1950. Because of the length of time 
the dislocation had been present, the hip was 
reduced with some difficulty and the fracture 
was secured in position by means of a blade 
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Fic. 3. Forty-three months after removal of head and 
neck of the femur (March, 1954). 


plate. Severe postoperative shock ensued which 
required intensive supportive therapy. The 
wound failed to heal and the femoral head, a 
portion of the acetabulum and the neck of the 
femur were exposed through a gaping wound 
from which exuded a profuse purulent drainage. 
The entire head and neck of the femur and all 
comminuted pieces of bone, which included 
fragments of both trochanters, were removed 
on August 8, 1950, and the wound was packed 
loosely with vaseline gauze. Four days later 
the patient was comfortable and up in a 
wheelchair. The postoperative course was 
uneventful, and the wound closed spon- 
taneously within ten weeks. It was doubtful 
that the patient would ever walk with only 
the support of an artificial limb on the opposite 
side in view of the large amount of femur which 
had been removed and the unstable hip which 
resulted. Insertion of a prosthesis to replace 
the excised hip or any definitive surgery to 
produce stability could not be considered then 
because of the recent infection of that joint. 
On September 30, 1950, telescoping of the 
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Hip Resection for Infection 


Fic. 4. Prosthesis for the ununited fracture of the 
neck of the femur after dislocation occurred. 


right hip did not exist and motion did not 
cause pain. Explanation for this unexpected 
stability is seen in an x-ray taken then which 
shows dense tissue maintaining contact be- 
tween femur and acetabulum. (Fig. 2.) Prog- 
nosis for ambulation was changed immediately. 

The patient was fitted with an artificial 
limb for the left lower extremity and taught its 
use. Soon he also bore complete weight on the 
right lower extremity—the side of the excised 
hip. The Trendelenburg test gave negative 
results. Care given by the Department of 
Physical Medicine at this time was intensified, 
and by April 6, 1951, the patient could walk 
800 feet and up and down a flight of five steps 
using Canadian crutches and his artificial limb. 
A persistent partially stiff right knee and the 
amputation prevented the patient from pro- 
gressing more rapidly. 

Examination then revealed an adequate left 
thigh stump with normal hip motion. Passive 
and active motion of the right hip were iden- 
tical: Extension 170 degrees, flexion 110 de- 
grees, internal rotation o degrees, external 
rotation plus 20 degrees, abduction plus 
20 degrees and adduction plus 20 degrees. The 
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Fic. 5. The proliferation of dense tissue eleven months 
following removal of the prosthesis (April, 1954). 


hip was strong and stable. X-rays taken in 
March, 1954, show the state of the hip as it 
has been since January, 1952 (Fig. 3). Exami- 
nation at that time showed motion of the hip 
to be unchanged and the patient free from 
pain. He drove his car fitted with hand brakes. 
He walked with Canadian crutches and often 
with only a cane. He stated that he was satis- 
fied with the function of the hip, and that if it 
were not for the amputation he could walk 
without cane or crutch. 

Case u. A fifty-nine year old white man, 
known to be a person with tertiary syphilis, was 
admitted to the hospital on December 10, 1952, 
because of pain in the right hip. Laboratory 
observations were within normal limits except 
for a four-plus Wassermann reaction. An 
osteotomy had been performed one year prior 
because of non-union of a femoral neck frac- 
ture. A plate and screws, which had been 
inserted previously for the osteotomy, were 
removed on January 13, 1953, and an Eicher 
prosthesis was inserted. (Fig. 4.) The wound 
failed to heal. A low-grade fever and drainage 
of a seropurulent material persisted despite 
antibiotic therapy. Soon dislocation of the 
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prosthesis developed. Cultures of hemolytic 
staphylococcus aureus were obtained repeat- 
edly. The prosthesis was removed and a 
débridement of the hip was performed on 
May 12, 1953. This wound healed within 
two months. X-rays taken in August, 1953, 
show the dense tissue that developed between 
the proximal end of the femur and the ace: 
tabulum. At this time the patient’s hip was 
stable; telescoping was not present. A lift was 
applied to the patient’s shoe and ambulation 
was thereby encouraged. The Trendelenburg 
test gave negative results and the patient 
admitted that pain was negligible. He could 
walk well with a cane but usually used Cana- 
dian crutches. Motion of the hip was as follows: 
Extension 180 degrees, flexion 130 degrees, 
rotation 0 degrees, abduction plus 20 degrees 
and adduction plus 20 degrees. X-rays taken 
in February, 1954, nine months following 
removal of the prosthesis, show an increased 
amount of deposition of bone. (Fig. 5.) Mo- 
tion and clinical observations, however, were 
unchanged. 


CONCLUSION 


Two cases of resection of the hip are de- 
scribed which resulted in strong and stable 
joints without further surgical intervention. 
In Case 1 the resection included most of the 
trochanters. These cases are not presented to 
imply that the results were intended and 


a) 


desirable, nor to introduce a new course of 
therapy for infection of the hip joint; rather, 
the results represent unusual phenomena that 
occurred when hip joints were resected follow- 
ing postoperative infection. The proliferation 
of bone could become extensive enough to 
produce an ankylosis and represents the same 
process that often occurs after pyarthrosis of 
a joint that is not resected. In Case 1 the 
proliferation has reached its limit. In Case 11 
further restriction of motion is likely to occur. 
Postoperative infection is the common factor 
in both cases. It is therefore concluded to be 
the direct cause for the bony proliferation and 
ensuing stability of the hips, although the 
syphilitic infection in Case 11 undoubtedly 
played a large role. 
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BOOK REVIEWS 


Atlas of Descriptive Human Anatomy. By J. Sobotta, 
M.D., edited and translated by Eduard Uhlenhuth, m.p. 
Volume 11, fifth English edition translated from the 
twelfth German edition; volumes 1 and 11, sixth English 
edition translated from the twelfth German edition. 
New York, 1954. Hafner Publishing Company, Inc. 
Price $40.00. 

The first German edition of this excellent 
anatomic atlas was published in 1904. The first 
edition in English was translated and edited by 
J. Playfair McMurrich, and appeared in 1906 
and 1907. During the past fifty years the 
German version has gone through twelve 
editions, Dr. Sobotta improving the Atlases 
up to 1943. 

For the past half century Sobotta’s Atlas in 
both the German and English editions has been 
one of the most popular anatomic atlases in 
America. Its unavailability during World 
War u was keenly felt by both medical students 
and teachers. This new translation is therefore 
most welcome. 

Dr. Uhlenhuth, the present translator and 
editor, has made no major changes from the 
last German edition, believing that the real 
value of a classic may be destroyed by the 
treatment it receives in the hands of subsequent 
editors. A work may be so changed in an at- 
tempt to modernize it that it would lose the 
original flavor entirely and no longer deserve to 
carry the name of the original author. 

One important reason for the popularity of 
the Atlas was Sobotta’s original decision to 
prepare a book in which arteries, veins and 
nerves of the same layer were illustrated to- 
gether. Other atlases of the same period illus- 
trated arteries, veins and nerves of the same 
region in separate plates. Putting arteries, 
veins and nerves as well as muscles or viscera 
into one illustration necessitated much more 
expensive color plates, but these plates have al- 
ways been the favorite of students of anatomy. 

Since the hours devoted to the teaching of 
gross anatomy have been sharply reduced 
throughout the United States, and since dissec- 
tions must be carried out regionally, the student 
will find Sobotta’s Atlas of great help to him 
inasmuch as the structures of different systems 
appear in the same illustrations. It is most time- 
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consuming to search for pictures of arteries, 
veins, nerves and muscles of a given region in 
different volumes or in different parts of a 
volume. This Atlas, of course, is still arranged 
by systems in the text. 

Dr. Uhlenhuth has produced an excellent 
translation of this Atlas. The text is clear, pre- 
cise and quite readable. For the most part, if a 
medical student during his course in anatomy 
reads no more than the text provided with the 
illustrations in this work, he will have acquired 
a sufficient knowledge of anatomy to pursue his 
further medical career. 

One feature which some persons may con- 
sider a drawback of this Atlas is the fact that 
all of the terminology is in the original Latin 
form of the J. N. A. (Jena nomina anatomica). 
This terminology was adopted by the German 
Anatomical Society in 1935 at a meeting in 
Jena, Germany. It was a revision of the 
B. N. A. (Basel nomina anatomica) adopted in 
1895 at Basel, Switzerland, which has been 
the leading anatomic terminology for the past 
sixty years. In the United Kingdom and Can- 
ada the terminology in use for the past twenty 
years has been the B. R. (British Revision of 
the B. N. A.), and in the United States many 
anatomists have used an Anglicized version of 
the B. N. A. In this country the J. N. A. has 
not received the same acceptance as the B. R. 
and the Anglicized B. N. A. 

In order to help the modern medical student 
who nowadays is not familiar with Latin or 
Greek, each volume has a chapter at the begin- 
ning on the etymology and meaning of anatomic 
names. These chapters should be most helpful. 
The most convenient form is to be found in 
Volume ut where all the terms used in this 
volume are listed alphabetically. In Volumes 1 
and 11 the terms are arranged by systems. 
Since the Anglicized version of the B. N. A. in 
common use in the United States is for the most 
part merely a transliteration of terms rather 
than a thorough translation, the student should 
have no great difficulty in the use of the Atlas 

if he spends a small amount of time glancing 
through the chapters on etymology and mean- 
ing of terms. 
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Volume 1 covers the regions of the body, the 
skeleton, ligaments, joints and muscles. Since 
medical students, however, usually study the 
hard parts separately, the skeleton by itself, 
and the ligaments and joints after stripping off 
more superficial structures, Volume 1 represents 
an advantage rather than a handicap. Volume 11 
deals with the digestive, respiratory, urogenital 
and vascular systems, including a number of 
plates on the heart. Volume m1 deals with fur- 
ther plates on blood vessels, including the 
coronary circulation, the nervous system, sense 
organs, integument and lymphatics. 

Volume 1 contains 180 color and 183 black 
and white illustrations on full-page plates, and 
43 additional partly colored figures in the text. 
Volume 11 contains 110 color and 102 black and 
white illustrations on full-page plates, and 31 
additional partly colored figures in the text. 
Volume m1 contains 146 color and 142 black 
and white illustrations on full-page plates, and 
67 additional partly colored figures in the text. 
This makes a total of 1,022 illustrations, of 
which 454 are in full color and 141 text figures 
which have one added color. These illustrations 
provide a full coverage of the essentials of 
gross anatomy. With the rather complete text 
provided, a student could get along quite well 
in his gross anatomy course using only this 
Atlas, provided that he acquires from other 
sources some knowledge of anatomic principles. 

The value which this Atlas has over the usual 
textbook is that it never becomes out of date. 
The value of the illustrations will not diminish 
and it is one of the few books which the medical 
student will want to keep, for its usefulness to 
him in his subsequent career will remain, no 
matter in what field of medicine he may con- 
centrate his efforts. 

NorManp L. Hoerr, M.p. 

Babcock’s Principles and Practice of Surgery. Edited 
by Karl C. Jonas, M.p., M.s. (Surg.). Second edition, 
1,563 pages, 1,006 illustrations, 10 colored plates. 
Philadelphia, 1954. Lea & Febiger. Price $18.00. 

This edition covers the field of surgery in its 
many aspects. It is a highly authoritative one- 
volume work. The text has been written by 
fifty-six active teachers of surgery writing under 
the editorial guidance of Dr. Jonas, for many 
years an associate of Dr. Babcock. The se- 
quence of presentation has been changed in this 
edition; the textmatter has been revised, re- 
written and brought up-to-date. The book has 
been enlarged by more than 200 pages, with 


eight new chapters and approximately 500 new 
illustrations. Emphasis is placed on surgical 
diagnosis and treatment, and all current ad- 
vances in general surgery and specialties are 
included. 

From every viewpoint this is a much 
above-the-average work that deserves wide 
distribution. 


Surgery of Repair As Applied to Hand Injuries. By 
B. K. Rank, m.s. (Melbourne) and A. R. Wakefield, 
m.s. (Melbourne), with a Foreword by Sir Gordon 
Gordon-Taylor, K.B.E., C.B., LL.D., SC.D., 256 pages, 
184 figures. Edinburgh and London, 1953. E. & S. 
Livingstone Ltd. (Baltimore, Williams & Wilkins Co.) 
Price $8.00. 


This outstanding book is by two distin- 
guished Australian surgeons. Sir Gordon Gor- 
don-Taylor, in the Foreword, informs us that 
«|. . the authors have derived much of their 
inspiration and received training from surgeons 
like Gillies, McIndoe, Kilner and Rainsford 
Mawlem. It may therefore be reckoned a 
British Empire work, embodying all that 
has made British reparative surgery famous 
throughout the world as well as the special ex- 
perience which has come the authors’ way.” 

Injuries to the hand constitute a special prob- 
lem for the majority of general surgeons. 
Specially trained surgeons in this field are in 
the minority. The authors have written a book 
on surgery of hand injuries under present-day 
conditions. We are informed that “The work 
is meant primarily for the discriminative inter- 
est of those who see and treat hand injuries.” 
The book is based on a wide practical experi- 
ence covering the past ten years. The authors 
have had an opportunity to see and study this 
work in Britain and America. Briefly, the 
contents covered are: part 1, social significance 
of hand injuries, surgical anatomy, organization 
in relation to hand injuries, examination and 
appraisal of a recently injured hand; part 2, 
primary treatment; part 3, intermediate treat- 
ment; part 4, secondary treatment of hand 
injuries (general considerations, scar disabili- 
ties, secondary repair of deep structures, un- 
satisfactory amputation stumps and elective 
re-amputations, reconstructive procedures for 
mutilating injuries); part 5, special aspects of 
hand injury. 

The illustrations are excellent, some in color. 
Most scientific writing is written in a dull, 
colorless style. Now and then one reads a book 
or an article that has an engaging and flowing 
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style. The writers of the reviewed book are 
masters of the English language. This excep- 
tional text insures delighted readers. Our 
Australian colleagues have offered a solid and 
exceptionally well done tome. 

Experimental Surgery, Including Surgical Physiology. 
By J. Markowitz, M.B.£., M.B. (Tor.), PH.D., in collabora- 
tion with J. Archibald, p.v.m., m.v. sc. Third edition, 
851 pages, 554 figures. Baltimore, 1954. Williams & 
Wilkins Co. Price $10.00. 

The first edition of this work came out in 
1937 and was reprinted in February, 1942. 
The second edition was published in 1949. 
There is nothing to be gained in trying to 
impress the reader who, no doubt, devotes his 
working hours to experimental surgery. Any 
book with the background that this has en- 
joyed over the past seventeen years needs no 
laudatory review. One does not paint the lily. 
Suffice it to state that in this edition every 
effort has been made to keep up to date in this 
fast growing field. 

It is a useful guide to all who do scientific 
experimental animal surgery and is a fine text- 
book for students of surgery, both graduate 
and undergraduate. 

To those interested in this subject and to 
those who devote their full time to experi- 
mental surgery, this work will prove a valuable 
text. 


Atlas of Orthopedic Traction Procedures. By Carlo 
Scuderi, M.D., PH.D. 230 pages, 124 illustrations. 
St. Louis, 1954. C. V. Mosby Co. Price $12.50. 

An above-the-average illustrated book writ- 
ten by a recognized authority and designed to 
“|... fill a definite gap in orthopedic litera- 
ture by photographs, line drawings and simple 
descriptive language.” 

The book begins with estimated basic re- 
quirements for hospital orthopedic traction 
equipment. It then considers such subjects as 
care of the skin, care of skeletal traction, care 
of the patient, hospital bed, hospital mattresses 
and overhead frames, and goes on to consider 
the various methods of traction in all forms of 
orthopedic conditions requiring traction. As 
noted heretofore, the illustrations are excep- 
tionally good. The accompanying text is to the 
point and makes clear the purpose of the 
methods employed. 

An excellent text for students, residents in 
fracture and straight orthopedic services, the 
nursing profession and physical therapists who 
work with this type of patient. 


Surgical Pathology. By Peter A. Herbut, m.p. Second 
edition, 893 pages, 528 illustrations. Philadelphia, 1954. 
Lea & Febiger. Price $14.00. 

The author fulfills two aims in this work: (1) 
to consider the subject from a regional view- 
point, (2) to summarize, as far as possible, the 
newer ideas as reported in the current literature. 
He has accomplished his purpose. The result 
is a book that is authoritative, dependable and 
a ready reference text for those who wish 
important facts without leafing through a mass 
of irrelevant detail. Medical students, surgeons 
and those men who are preparing to take their 
specialty board examinations will find this 
volume of inestimable value and assistance. 

This second edition has been revised and 
enlarged by 183 pages. There is a new chapter 
on the adrenals, and a chapter on the central 
nervous system by Dr. Bernard J. Alpers. 
Several subjects have been rewritten, others 
have been added. The illustrations are well 
done; 124 new ones have been added and 
seven others replaced. There is a short con- 
sideration of the embryology and histology of 
each system. At the conclusion of each chap- 
ter is a wide and more than ample list of 
references. 


An Atlas of Operations for Trauma. By Otto Russe, 
M.D. with a Foreword by Lorenz Bohler, M.p. 106 pages, 
48 full-page plates. New York, 1955. Intercontinental 
Book Corp. Price $12.50. 

The text of this beautifully done atlas is 
written in German, French and English. The 
text is on the left hand pages and the illustra- 
tions face, as many as ten or twelve to a page. 
The illustrations are above average, the major- 
ity having red lines which make the points 
clearer. This work depicts the operative meth- 
ods commonly applied in accident surgery in a 
series of schematic drawings. In this way one 
can quickly survey what operations there are, 
how these are performed and what is required 
for them. We believe that purchasers of this 
book will find it very helpful and the money 
expended well spent. 

Ulcerative Colitis and Its Surgical Treatment. By 
Bryan N. Brooke, m. chir., with a Foreword by F. A. R. 
Stammers, C.B.E., T.D., B.Ssc., Ch.M. 147 pages, illustrated 
(some in color). Edinburgh and London, 1954. E. & S. 
Livingstone Ltd. (The Williams & Wilkins Co., Balti- 
more, Md.) 

We are told in the Foreword that the author 
of this monograph has gained “ .. . what 
must be one of the largest personal experiences 
in the country of cases treated by more radical 
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operation, since, in addition to the 58 patients 
for whom he has carried out one or more inter- 
ventions, he has seen many others in whom 
surgical treatment was considered unnecessary 
or inadvisable.” 

The author covers the following subjects: 
diseases customarily diagnosed as ulcerative 
colitis, pathologic x-ray and sigmoidoscopic 
appearances and the nature of ulcerative colitis, 
complications, a review of surgical procedures 
and the ileostomy bag, preoperative manage- 
ment and indications for operation, ileostomy, 
the management of an ileostomy and its 
complications, removal of the large bowel and 
complications arising therefrom, results in- 
cluding mortality, rehabilitation, nutrition and 
pregnancy. This book is well written, with 
excellent colored illustrations. It is a work of 
great interest to both physician and surgeon. 


Principles of Internal Medicine. Edited by T. R. 
Harrison, M.p., Raymond D. Adams, m.p., Paul B. 
Beeson, M.p., William H. Resnik, m.p., George W. 
Thorn, m.p. and M. M. Wintrobe, m.p. Second edition, 


1,703 pages, illustrated. New York, 1954. Blakiston 
Company, Inc. 

The first edition of this large work was pub- 
lished in 1950. Under able editors some eighty- 
five men of reputation have contributed arti- 
cles. We read in the preface to the second 
edition, ‘““The original purpose of this book 
was to attempt to achieve a balance between 
art and the science of medicine. The hope of 
the Editors was to present material which 
deals with the practical problems of internal 
medicine today, and to integrate this with those 
basic principles which will in all probability 
determine the practice of tomorrow.” This 
blueprint has been molded into an actuality. 
The contents of the book cover the broad field 
of internal medicine. Without exception every 
chapter is very well written. 

Surgeons should be more or less familiar 
with medical problems outside of their orbit. 
For this purpose and as a reference text we give 
this work a high rating and seriously believe 
purchasers will not be disappointed. 
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VALLESTRIL® IN MENOPAUSE 


Right—Functioning 
ovary in a woman 
of childbearing age. 


Below— 
Postmenopausal ovary, 
consisting chiefly 

of sclerotic 

and fibrotic tissue. 


“Target Action” in Estrogen Therapy 


Vallestril is described as having “target ac- 
tion” because it provides potent estrogenic 
activity only in certain organs. 

Vallestril combines a potent action on the 
vaginal mucosa with minimal effect on the 
uterus or endometrium. 

This distinctive, selective action helps ex- 
plain the unusually low incidence of with- 
drawal bleeding as reported in recent carefully 
controlled studies. For this reason alone, 
Vallestril is preferentially indicated in the 
therapy of the menopausal syndrome. 

Vallestril ‘quickly controls! menopausal 
symptoms, .... The beneficial effect of the 
medication appeared within three or four 
days in most menopausal patients. There is 
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also evidence that the patient can be main- 
tained in an asymptomatic state by a small 
daily dose, once the menopausal symptoms 
are controlled.”” The dosage in menopause 
is one tablet (3 mg.) two or three times daily 
for two or three weeks; then reduced to one 
or two tablets daily as long as required. 
G. D. Searle & Co., Research in the Service 
of Medicine. 


ISturnick, M. I., and Gargill, S. L.: Clinical 
Assay of a New Synthetic Estrogen: Vallestril, 
New England J. Med. 247 :829 (Nov. 27) 1952. 
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SURGERY—Surgical Technic, Two Weeks, July 25, 

August 8, September 12 

Surgical Technic, Surgical Anatomy & Clinical 

Surgery, Four Weeks, August 8 

Surgical Anatomy €& Clinical Surgery, Two Weeks, 

August 22 

oo of Colon & Rectum, One Week, Septem- 
r19 

General Surgery, Two Weeks, October 3 

Gallbladder Surgery, Ten Hours, October 24 

Thoracic Surgery, One Week, October 

Esophageal Surgery, One Week, October 10 

Fractures & Traumatic Surgery, Two Weeks, 

October 17 


GYNECOLOGY—Vaginal Approach to Pelvic Sur- 
gery, One Week, November 7 
Three-Week Combined Course Gynecology and 
Obstetrics September 12 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, fulfilling all the requirements of the Ameri- 
can Board of Dermatology and Syphilology. Also seminars for 
specialists, for general practitioners, and in Dermatopathology. 


ANESTHESIOLOGY 


A three months full time course covering general and regional 
anesthesia with special demonstration in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in intra, 
venous anesthesia, oxygen therapy, resuscitation, aspiration bron- 
choscopy; attendance at departmental and general conferences. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—1955 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


MEDICINE—Two-Week Course September 26 


Electrocardiography & Heart Disease, Two Weeks, 
October 10 


Gastroscopy, One Week Advanced Course, Sep- 
tember 12 


Gastroenterology, Two Weeks, October 24 
Dermatology, Two Weeks, October 17 


RADIOLOGY—Clinical Diagnostic Course, Two 
Weeks, by appointment 
_ Clinical Uses of Radioisotopes, Two Weeks, 
October 10 


PEDIATRICS—Clinical Course, Two Weeks, by 
appointment 
Pediatric Cardiology, One Week, October 10 and 
17 


UROLOGY—Two-Week Course October 10 


TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduale Medical Institulion in America) 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; pathology, 
radiology, anatomy, operative proctology on the cadaver, anes- 
thesiology, witnessing of operations, examination of patients 
preoperatively and postoperatively in the wards and clinics; 
attendance at departmental and general conferences. 


OBSTETRICS and GYNECOLOGY 


A two months full time course. In Obstetrics: lectures, prenatal 
clinics; attending normal and operative deliveries; detailed in- 
struction in operative obstetrics (manikin). X-ray diagnosis in 
obstetrics and gynecology. Care of the newborn. In Gynecology; 
lectures; touch clinics; witnessing operations; examination of 
patients. pre-operatively, follow-up in wards post-operatively. 
Obstetrical and gynecological pathology. Culdoscopy. Studies in 
Sterility. Anesthesiology. Attendance at conferences in ob- 
stetrics and gynecology. Operative gynecology on the cadaver. 
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high-protein recipes using 


Geriatric Vitamin -Mineral-Protein Supplement Lederle 


For the patient on a high-protein diet, GEVRAL 
PROTEIN is an excellent supplement. In addition 
to 60% protein, it supplies 26 vitamins and min- 
erals in a dry powder that can be added to many 
beverages and foods. Here are some sug- 
gested recipes: 


simple drinks Blend 1 heaping tbsp. 
GEVRAL PROTEIN with small amount of milk or 
orange juice; make smooth paste; stir in addi- 
tional milk or juice to make 8 oz. For chocolate 
milk, prepare milk drink, then add 1-2 tbsp. 
chocolate syrup. For hot cocoa, add 1 heaping 
tbsp. GEVRAL PROTEIN to instant cocoa powder in 
cup; add small amount of hot water, make 
smooth paste; stir in enough water to fill cup. 


special drinks Vanilla Milk, 4 heaping 
tbsp. GEVRAL PROTEIN, 1 pint cool water, 1 cupful 
skim milk, 1 tbsp. sugar, 4% tsp. vanilla. Mix with 
rotary beater. Serve hot or cold. Makes 4 
servings. 

Chocolate Malted Milk. 1 heaping tbsp. GEVRAL 
PROTEIN, 1 tbsp. chocolate malt powder, 1 tsp. 
sugar, 1 glass whole milk. Mix with rotary 
beater. Makes 1 serving. 


Egg Nog. 4 heaping tbsp. GEVRAL PROTEIN, 3 
cups cool water, 1 tbsp. sugar, 2 well beaten 
eggs, % tsp. vanilla. Mix with rotary beater. 
Makes 4-5 servings. 


other foods Soups. Place 1 heaping tbsp. 
GEVRAL PROTEIN in saucepan. From 3% cup of 
water, take enough to make smooth paste. Stir 
in remaining water, then 4% can of cream of 
mushroom, chicken, asparagus, or celery soup. 
Cereals. One heaping tbsp. GEVRAL PROTEIN can 
be mixed with 4% cup hot cereal during or after 
cooking. Add sugar, milk, or cream to taste. 


LEDERLE LABORATORIES DIVISION 
AMERICAN Gaanamid company Pearl River, New York 


U.S. PAT. OFF. 


only 


“surprisingly 
simple” 


breast 
form 


restores Normal Contour 
Natural Alignment 
Life-like Motion 
Self Confidence 


through balancing weight compensation 
and natural fluidity of motion 


adaptable to any brassiere, even bathing suit 
Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the 
patient’s previously overlooked physiological needs. 
Available in 24 sizes. Expertly fitted in leading 
Stores throughout the United States and Canada 
Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, INc. 
17 West 60 St., New York 23, N.Y. 


Please send professional literature 
and list of authorized dealers. 


Address 
City Zone........ 
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Precision 
FOR INCISION 


As the “Master Blade” for the Master Hand, 
where the need is for PRECISION, every 
Crescent Blade is precision-made for fine 
balance . . . precision-honed for extreme 
sharpness ... precision-tested for strength 
and rigidity. 

Precision-performance is assured by the 
new Swedish steel of high carbon content 
and unusually fine grain. 

Precision-protection is provided by the 
new moisture-proof, all-climate, aluminum- 
foil wrapping. 

Samples on request 


CRESCENT SURGICAL SALES CO., INC. 
48-41 Van Dam Street, Long Island City, New York 


rescent 


‘ SURGICAL BLADES AND HANDLES 


Wanted 


(MUST BE IN GOOD CONDITION) 


' THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 


the following issues: 


March 1952 May 1952 
April 1952 November 1, 1950 
January 1950 


Send to 


The American Journal of Surgery, Inc. 
49 West 45th Street New York 36, N. Y. 
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you can produce 
prompt, prolonged 


surface anesthesia 


with one application of 


NUPERCAINAL® 


Contains Nupercaine® (dibucaine 
CIBA), one of the most 
potent and long-acting anesthetics. 


Effective in low concentration 
—sensitization rare (nonnarcotic 
—not related to cocaine or procaine). 


Useful whenever surface anesthesia 
is required—burns, surgical dressings, 
hemorrhoids, abrasions, etc. 


Ointment (dibucaine ointment cIBA), 
1% Nupercaine in lanolin and 
petrolatum base. 


Cream (dibucaine cream c1BA), 
0.5% Nupercaine in water-soluble base. 


Ophthalmic Ointment, 
0.5% Nupercaine in white petrolatum, 
applicator-tip tubes. 
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Gallamine Triethiodide Lederle 


FOR RELAXATION OF SKELETAL MUSCLE 


FLAXEDIL exhibits numerous advantages over curare. 
It is equally as potent in producing complete relaxation 
of skeletal muscle, yet it has far fewer unwanted side 
effects. It does not interfere with the peripheral com- 
pensating mechanisms which act in response to acute 
blood loss and trauma. 


Moreover, the action of FLAXEDIL is more predictable 
than that of curare, and its toxicity is considerably lower. 
It is readily miscible with thiopental solutions. Side 
effects are few and of little clinical significance. 


FLAXEDIL is effective within 3 minutes, and full relaxa- 
tion persists for 20 to 40 minutes. 


FLAXEDIL promises to become the drug of choice for 
skeletal muscle relaxation. 


Available in two potencies: 20 mg. per cc.—10 cc. vials; 

100 mg. per cc.—1 cc. ampuls. 

LEDERLE LABORATORIES DIVISION 
AMERICAN Gaanamid company Pearl River, New York 


*REG. U.S. PAT. OFF. 
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For 
Comfort... 
Neatness . . 


For 


Support... 


Compression 


ELASTOPLAST 


ble Original Trade Mark 
Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-I-C motion . . . Provides firm support and controllable 
Adhesiv compression . . . Does not slip. Assures the neatest, 
ad most comfortable dressing in private and hospital 
Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unitidressings and compresses, Write for literature. 


LABORATORIES, INC. 


STAMFORD, CONN 


Your valued hands, Doctor, NEED 


Acid Mantle Creme 


to prevent SCRUB DERMATITIS 


A Therapeutic—A Prophylactic 
NOT a Barrier Cream 


ACID MANTLE CREME—a buffered solution of aluminum acetate in a spe- 
cially formulated hydrophilic base with a dermatologically correct pH of 4.2 


For skin diseases in which there is an increased pH of the skin surface 
and/or a hypersensitivity to alkali, such as: Dermatitis of the hands in Sur- 
geons, occupational Eczema due to primary irritants including soap and 
alkalis, Nummular Eczema, Bath Dermatitis, Winter Itch, Dry Skin and 
Seborrheic Dermatitis. Write for Literature and Samples | 


(a DOME CHEMICALS INC. 


109 WEST 64th STREET, NEW YORK 23, N. Y 
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NOTES AND QUOTES 


FuTurRE programs calendared by the Uni- 
versity of California Extension through its 
medical extension division in Los Angeles, in- 
clude a limited 1955 Summer Medical Series. 
Study topics and meeting dates at the Medical 
Center on the Los Angeles campus include 
Surgery of Elbow and Shoulder: July 19, 20; 
Surgery of Hand: July 21 and 22; Recent Ad- 
vances in Medicine: July 25 to 29; Basic Tech- 
nics of Hypnosis: August 8, 9 and 10; Ad- 
vanced Technics and Application of Hypnosis: 
August 10, 11 and 12; and Anesthesia: August 
29, 30 and 31. Advanced announcement is also 
made of a fall course in Pediatrics set for 
October 20 and 21. 

Requests for information on these and other 
courses should be addressed to: Medical Ex- 
tension, University of California, Los Angeles 
24, California. 


A unique pbysical reaction gives a camel more 
mileage per gallon of water than any other large 
animal in the world. A camel in the severe heat 
and the water shortage of the desert can stand to 
lose an amount of water equal to 30 per cent of its 
body weight, a Duke University research team 
told the Federation of American Societies for 
Experimental Biology. 

Other animals die from circulatory failure in 
hot environments when water loss equals 12 per 
cent of body weight, Dr. Bodil Schmidt-Nielsen 
pointed out. The Duke scientist and her husband, 
Dr. Knut Schmidt-Nielsen, led a _ vear-long 
expedition into the Sabara Desert during 1953 to 
1954 to study the physiology of the camel. Co- 
authors of the paper and members of the Schmidt- 
Nielsen expedition include T. Richard Houpt of 
the University of Pennsylvania, and S. A. 
Jarnum of the University of Copenbagen, 
Denmark. 

A major reason for the camel’s ability to stand 
such drastic physical change seems to be that 
water loss has little effect on the volume of plasma 
in the blood, the scientists said. The camel drinks 
enough water in ten minutes for complete “‘re- 
fueling,” during which there is a marked drop in 
plasma concentration. Even such a sharp drop 
produces no ill effects. 


THE author of the article, “An Improved 
Sigmoidoscope for Operative Work,” published 
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in the March 1945 issue of the Journal, wishes 
to acknowledge a reference which was inad- 
vertently omitted: Turett, R. A sigmoido- 
scope with proximal and distal illumination. 
Surgery, Vol. 25, No. 4, April 19, 1949. 


The Medical Extension Division of University 
of California Extension in Los Angeles will 
hold an Anesthesia Seminar this summer on 
Monday, August 29th, from 9 A.M. to 5 P.M. 
Dr. Jobn B. Dillon is Chairman of a staff of 
sixteen. 

Topics set for the dav include Modern Admin- 
istration of Ether, Circulation during Anes- 
thesia, and Balanced Anesthesia, with the day’s 
program planned to review and emphasize some 
of the fundamentals of the physiology and 
pharmacology involved in clinical anesthesiology. 

Information concerning the Seminar, which 
is limited to 100 students with a fee of $50.00, 
may be obtained from the offices of Medical 
Extension, University of California, Los Angeles 
24, California. 


SURGERY with its classic anatomic forms has 
perhaps enabled contemporary medical illus- 
trators to “‘snatch a grace beyond the reach 
of art.” 

A handsome portfolio of impressive, colorful 
new prints illustrating six well known surgical 
procedures is being offered free to the surgical 
profession by Ethicon, Inc. Reproduced from 
original artwork prepared exclusively for 
Ethicon, this “Portfolio of Surgical Inter- 
ventions” contains six plates in full color, 
— for framing. Each measures 814 by 

114 inches, with a 144 inch border. 

"The designs illustrate and interpret es- 
thetically the procedure In cholecystectomy; 

pyeloplasty; gastrojejunostomy; operation for 
patent ductus arteriosus; colostomy, Mikulicz; 
and thyroidectomy. The designs are described 
as a development in the long history of medical 
art. 

“The first records of drawings are those of 
biological subjects drawn by the cave men of 
the Paleolithic Period, and medical pictures 
carved on bone or stone can be seen in our 
museums today. Greek vase paintings also 
indicate man’s early interest in medical and 
biological subjects. 


CONTINUED ON PAGE 42 
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DePuy DRILL for HAND SURGERY 


Especially designed for 
hand surgery. Small, 
weighs less than one 
pound. Drill is cannu- 
lated full length for 
3/32” wires. Stainless 
steel chuck will take 
up to 5/32” drill bits 
or wires. Extra long 
chuck key for  con- 
venience. No. 582. 


DEPUY MANUFACTURING CO., INC. 


SAW 4, INDIANA 


WRITE FOR COMPLETE CATALOG: 


THE SURGEON’S MART 


For the finest SPECIALTY instruments 
CHECK WITH COCHRANE 


V. -Treas. 


RAV. PHYSICIANS’ SUPPLIES, Inc. 


133 EAST 58th STREET. NEW YORK 22.N,Y. 
PHONE—PLoza 3-5533, 3-5534, 3-549] 


Disintegrating 


ALESEN T-TUBE 


For Safer Gastrectomy 


Reduces hazard of duodena. 

stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at you: Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
4021 €E. Florence Avenue, Bell, California 


ILEOSTOMY BAGS 
Custom Built to Order 


CEMENTED TO THE SKIN 
LEAK PROOF 


H. W. RUTZEN & SON 
Surgical Appliances—Dept. S. 
3451 West Irving Park, 
Chicago 18, Illinois 


AIRE- CAST 


MARK 


@ it’s X-ray transparent 
@ It’s unaffected by water 
Write for technics and prices 


the TOWER COMPANY, Inc. 
P. ©. BOX 3181 SEATTLE, WASHINGTON 


@ light, strong, porous 


BACK SUPPORTS 


e 

FREEMAN corset-type back supports are 

made in models which provide supportive and 

conservative measures in any required degree 

to almost complete immobilization. The great 
advantage of this type of gar- 
ment is that it can be worn 
comfortably while sitting, 
standing or lying. Linings and 
stay covers are cushioned for 
comfort. All side-laced back 
supports have Freeman’s ex- 
clusive self-smoothing, non- 
wrinkle fly. 


Write for details of Freeman 


quality features and free pocket- 
size reference catalog. 


FREEMAN MANUFACTURING CO. 


DEPT. 907, STURGIS, MICHIGAN 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


“Medical illustrating as we understand it 
started during the Renaissance with the work 
of Leonardo da Vinci. The first great medical 
illustrator, he made more than 750 separate 
anatomic sketches. 

“From Kalkar, who illustrated the works of 
Vesalius, to Brodel, the 20th century master, 
medical illustrating has contributed to man’s 
understanding of the human body.” 

Readers are directed to write to Ethicon, 
Inc. on professional letterhead for the “ Port- 
folio of Surgical Interventions.” 


Intramedic polyethylene tubing is now being 
manufactured and distributed by Clay-Adams, 
Inc. in sterile form. Packaged in tough poly- 
ethylene envelopes, the tubing is sold under the 
Clay-Adams ‘“‘Intramedic”’ trade mark and is 
ready for immediate use as soon as the package 
is opened. Sterile Intramedic Polyethylene Tubing 
is sold in the following sizes: PE-50/S36 (36 inch 
length), PE-g0/S12 (12 inch length), PE-190/S12 
and PE-200/S12. Some of the more important 
uses for these sizes are intravenous therapy, 
caudal and spinal analgesia, exchange trans- 
fusions in the newborn and tube feeding for 
prematures. 

The new tubing is electron sterilized in the 
package. Electron sterilization kills all spores, 
spore formers and all bacteria. Random sampling 
and culture tests are performed to assure that 
every package shipped is sterile. All Intramedic 
Polyethylene Tubing is animal tested to guarantee 
freedom from trace irritants that could cause 
tissue reaction. 


PirmaN-Moore Company has announced a 
million dollar expansion program at its Indian- 
apolis pharmaceutical plant and on company 
property near Zionsville, Indiana. Included 
will be a three-story addition to its Indian- 
apolis plant and a pathology building to be 
constructed on ground adjacent to the virus 
research building fifteen miles northwest of 
Indianapolis. Construction to begin soon at 
Pitman-Moore’s Indianapolis plant will pro- 
vide added office, production and laboratory 
space. All mechanical service equipment for 
the operation of the new facilities will be housed 
in a penthouse atop the new building. 

Plans call for tablets and sterile solutions 


to be manufactured in the addition. The 
building will be of special floor and partition 
construction with air treatment conducive to 
sterility and dust-free conditions. 


The seventh Postgraduate Assembly in Endo- 
crinology and Metabolism sponsored jointly by 
the Endocrine Society and the Indiana Univer- 
sity School of Medicine will be held at Indiana 
University Medical Center in Indianapolis from 
September 26th to October 1, 1955. The faculty 
will consist of twenty-one eminent clinicians and 
investigators from various parts of the country in 
the fields of endocrinology and metabolism. The 
program will cover the various endocrinopathies, 
with emphasis on the clinical aspects, demon- 
stration of laboratory tests, presentations of cases, 
and question-and-answer panel discussions. The 
course is designed to cover the main aspects of 
diagnosis and therapy in the field of endocrinology 
and metabolism for the physician in general 
practice and for those in other specialties who 
wish to have a general knowledge of this rapidly 
growing field. A syllabus with brief abstracts of 
lectures will be available to the registrants at the 
time of the assembly. 

Further information concerning the program 
can be had by writing: Post Graduate Office, 
Indiana University Medical Center, 1100 West 
Michigan Street, Indianapolis 7, Indiana. 
Registration is limited to 100; tuition fee is 
$100.00. Arrangements for bousing accommoda- 
tions will be made through the University. 


Asout three of every five American males who 
were twenty in 1910—those born in 1890—will 
still be alive to celebrate their sixty-fifth birth- 
day this year. For women born in the same 
year the survival record is even more favorable, 
the comparable proportion being slightly 
higher than seven of ten. 

The foregoing is derived from a recent report 
by Metropolitan Life Insurance Company 
statisticians on the increasing chances of 
survival among Americans which have resulted 
from the decline in mortality since the turn 
of the century. 

Better chances of survival have come 
to each successive generation of Americans 
throughout this period, the report shows, and 
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for your WORK, for your PLEASURE 


you need the world’s tiniest precision 
camera—the fabulous | O X< 


so tiny 54"), you always carry it. 
so light (21/2 oz.), less than your keys. 
perfect candid pictures in black and white 
- and color. fast f/3.5 lens focuses as 
close as 8” and up to inf. all speeds from 
Yq sec. up to 1/1000 sec. NO FLASH NEC- 
ESSARY FOR INSIDE SHOTS. USE IN OPER- 
ATING ROOM and for CASE HISTORIES. 
yields excellent large size prints. 
minox IlI-S with chain 

and leather case 

for literature—write Dept. D 
KLING puoro corp. 

235 Fourth Avenue, New York 3, New York 


AUTO-BUMPER GATE 


AUTO-BUMPER GATE CO. 


P. O. Box 292 


CHECK BACTERIAL INVASION | 


AZOCHLORAMID IN TRIACETIN 1:500 

For moistening dressings and packings. 
AZOCHLORAMID SALINE MIXTURE 

To prepare an isotonic saline solution 1:3300 
for irrigation, hot soaks, compresses, etc. 


TRAUMATIC WOUNDS * INFECTED ULCERS 
DRAINING SINUSES * DIABETIC GANGRENE 


THE SURGEON’S MART 


TE PRIMER BAND (GE 


The Primer Bandage (moist) and the Dalzoflex 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 
best! 


Catalog and Prices on Request 


Medical Aids Tne. 


5 North Wabash Avenue Chicago 2, Illinois 


®rand of CHLOROAZODIN U.S.P. 


A dependable topical adjunct to surgical de- 
bridement and systemic chemotherapy in the 
treatment and control of wound infections. 


MALTBIE LABORATORIES DIVISIOn 
WALLACE & TIERNAN INC. 


25 MAIN ST.. BELLEVILLE 9. NEW JERSEY. U.S.A. 


PA-15 


ROLO-DERMATOME 


@ Simple, fast blade 
changing 


@ Requires no skin 
preparation 


FRAME COMPANY 


Kalamazoo * Michigan 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


while the gains have been particularly impres- 
sive in early life, substantial progress has also 
been made at the ages when most men are 
gainfully employed and when most women 
bear responsibility for the care of a home and 
children. 

Our younger generations, it is noted, un- 
doubtedly will have an even more favorable 
record of survival than persons born before 
the turn of the century, because death rates 
have been decreasing since 1900 and are likely 
to decline still further in the future. 

Even if current levels of mortality were to 
remain unchanged, however, better than two 
of every three men over twenty years of age, 
and more than four of five women at these 
ages will survive beyond their sixty-fifth 
birthday, according to the study. How much 
more favorable the actual record will turn out 
to be will depend upon many factors, among 
them further advances in the medical sciences 
and how rapidly such advances are extended 
to all segments of the population. 

“These trends in longevity have important 
social and economic implications for our coun- 
try,” the statisticians comment. “In the years 
ahead, more and more people will live to the 
age of retirement and beyond. At the same time 
an increasing proportion of wives will outlive 
their husbands.” 


A three-day International Symposium on En- 
zymes: Units of Biological Structure and Func- 
tion, sponsored by the Henry Ford Hospital and 
The Edsel B. Ford Institute for Medical Research 
will be held in the auditorium of Henry Ford 
Hospital, November 1, 2, and 3, 1955. 

Interrelationships between enzymology and 
other fields, notably genetics, physiology, bio- 
chemistry and pharmacology, will constitute the 
general theme of the Symposium. The specific 
topics for the six sessions will be: Origin of 
Enzymes, Status of the Gene-Enzyme Relation- 
ship, Enzymes and Cell Structure, Enzymatic 
Basis of Some Physiologic Functions, Cellular 
Energy Sources, and Regulation of Enzvme 
Activity. More than thirty internationally known 
scientists have accepted invitations to participate. 

For a copy of the preliminary announcement 
write to Dr. Clarence E. Rupe, Henry Ford 
Hospital, Detroit 2, Michigan. 
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A SEVEN-POINT attack on the problem of 
rehabilitating and discharging long term pa- 
tients so they may return more quickly to 
community life as useful citizens is gaining 
momentum in Veterans Administration hos- 
pitals. The seven programs are outlined in the 
various medical sections of VA’s annual report 
for 1954, now on sale at the Government 
Printing Office, Washington, D. C. 

The problem arises from the fact that the 
number of veteran patients with chronic dis- 
abilities has been increasing in recent years, 
resulting in more “‘frozen’”’ beds for long periods 
of time. These patients primarily are older 
World War 1 veterans. 

VA said it is attempting to meet the problem 
by augmenting medical treatment with the 
following programs: (1) Medical rehabilitation 
of the “‘whole man” so he will be ready, 
physically and mentally, to leave the hospital. 
(2) Vocational counseling to determine what 
job he may fill successfully when finally out 
of the hospital. (3) Trial visits outside of the 
hospital to determine whether he is ready 
again for community life. (4) Foster care in a 
home other than his own where he can adjust 
himself to community living as a stepping stone 
to independence. (5) Work experience in the 
hospital as part of his medical treatment so he 
may develop work skills or acquire work 
experience in preparation for outside employ- 
ment. (6) Arrangements for home nursing care 
for the eligible veteran so he may leave the 
hospital earlier. (7) ‘‘Day” or “‘night’”’ hos- 
pital for the patient who still needs hos- 
pitalization but who may leave the hospital 
during the day to look for work or who may 
leave the hospital at night to stay at home. 

The medical rehabilitation program is di- 
rected not only to the prescribed treatment of 
a patient’s disability, but also aims to restore 
him to productive living in the community. By 
using all components of physical medicine and 
rehabilitation (physical, occupational, educa- 
tional corrective, and manual arts therapies), 
the patient is helped to overcome his disabili- 
ties and to make use of his capabilities. 

This combined program of medical treatment 
and rehabilitation has resulted in the discharge 
of many long term patients whose cases hereto- 
fore had been considered hopeless. 
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HEAD HALTER SET 


complete as illustrated 
adult #95A 
youth # 95B 
child # 95C 


$9.00 per set 


RAJOWALT CO. 
ATWOOD, INDIANA 
Sold only through Surgical Dealers 


An improved method of pelvic traction therapy, for low 
back syndrome. Adaptable to home or hospital application. 
Obtainable from authorized Camp dealers. Write for folder. 


S. H. CAMP and COMPANY, Jackson, Michigan 
World’s Largest Manufacturer of Anatomical Supports 


’Self-Broaching 


Schneider Pins 


for intramedullary pinning 


SIZES - 8MM - 12MM DIAMETERS 


MULLER 
BINDER 


Eliminates 
Adhesive Tape 


Washable twilled fabric is 
made in range of sizes for 
male and female use. Both ab- 
. dominal and chest types. Pat- 

‘Write for Bulletinand — ented, hook-lock buckle makes 
Price List to: it adjustable. 


THE TEXAL COMPANY INC. 
510 First Ave. N. - Minneapolis 3. Minn. 
TSE 


THE SURGEON’S MART 


SERATURE “SPUR” 
WOUND CLIPS 


* EASIER TO APPLY 
* EASIER TO REMOVE 
* LESS PAINFUL 


Serature ‘Spur’ clips encourage better, faster heal- 
ing with improved cosmetic results. Write for free 
clinical trial supply. 


MADE IN U.S.A. BY 
P R 0 P P ER MANUFACTURING COMPANY, INC. 


10-34 44th DRIVE LONG ISLAND CITY 1, N. Y. 


THE NEW 


Richards 


ELECTRIC BONE DRILL 
AND SCREWDRIVER 


Powerful, yet light weight. Easily 
controlled speeds for drilling or 
reaming. Cannulated head allows 
insertion of wires or Steinman pins. 
Sterilized by autoclaving. 


RICHARDS MFG. CO., MEMPHIS, TENN. 


Colostomy and Ileostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 


Write for folders showing complete 
line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


ELASTIC, FRACTURED RIBS BELTS 


(Ladies type not illustrated) 


Order through your dealer, 
or order direct. 


__ Sizes Lavies | 

Extra Large. .| $3.0) ea. | $2.75 ea. 
$3.00 ea. | $2.50 ea. 
$3.00 ea. | $2.25 ea. 

Small .......| $3.00 ea. | $2.00 ea. 


Less 10 % on orders of 12. 


Write for our catalog of economi- 
cally priced fracture equipment. 


LIT MFG. €0,, BOX, 202 WADESBORO, N.C. 


In answering advertisements please mention The American Journal of Surgery 
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moment-to-moment contro) X PENTOTHAL Sodium 


(Sterile Thiopental Sodium, Abbott) 


Quick response to the surgeon’s needs 
IN COMBINATION -—> Reduced dosage of other agents 


Compatibility with ail other agents 


Easily-controlled levels 
ALONE —>> Rapid, smooth induction 
Pleasant, swift recovery 


/ Where PENTOTHAL is used frequently, enough solution to 
last from 24 to 48 hours may be prepared with assurance 
> of stability. PENTOTHAL is now available in a 5-Gm. 
multiple-dose container (250-cc. size) 
and a 10-Gm. container (500-cc. size). Obbott 
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al ZQASE. @e you may put your own mind at ease 


tL as well as calm your patient when you prescribe Noludar 
L as a sedative (or in larger dosage, as a 

at hypnotic). There is little danger of habituation 

4 or other side effects because Noludar 


is not a barbiturate. Available in 


vi 50-mg and 200-mg tablets, 


i and in liquid form,50 mg per 


teaspoonful. 
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Cowes beste the relaxed patient. 


Noludar relaxes the patient and usually 

induces sleep within one-half to one hour, lasting 
for 6 to 7 hours. Clinical studies in over 3,000 
patients have confirmed the usefulness 


of Noludar in the relief of nervous insomia 


and daytime tension. Noludar 'Roche' 
is not a barbiturate. 


Noludar™ - brand of methyprylon 
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Now. ..a totally new 


nonbarbiturate hypnotic and sedative! 


for a good 
night's sleep 
with clear 
awakening 


DORIDEN 


(glutethimide CiBA) 


In most cases: 


Rapid onset—15 to 20 minutes 
Lasts 4 to 8 hours 


No hangover 


Dosage: 0.25 to 0.5 Gm. before bedtime. 
Tablets (scored) 0.25 Gm. and 0.5 Gm. 


C IBA Summit,N. J. 
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